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[Text] This collection, "Earthquakes in the USSR in 1973,"

is devoted to articles with a description of the instrument
and macroseismic data on the earthquakes of various sei-
somactive zones (the Carpathians, the Crimea, the Caucasus,
Kopet Dat, Central Asia, Northern Tian Shan, Altay-Sayan,
Baykal, Yakutiya, the Northeastern USSR, the Arctic,Sakhalin,
Kuril Islands and Kamchatka), located on the territory of the
USSR and adjacent (boundary) regions. All the articles contain
catalogs of earthquakes and maps of the epicenters. The
collection contains articles with a brief survey of the
seismicity of the territory of the USSR with respect to.
earthquakes with M274.5 and of the world--with M76.

Separate articles give a description of the individual, most
noteworthy events of this year, such as the strong earthquake
on 28 February, accompanied by a large number of repeated
jolts, and the June series of strong earthquakes in the area
of the Kuril Islands. ’

The collection is designed for a broad range of seismologists,
including specialists in earthquakeproof contruction and
seismological engineering, and will undoubtedly be of interest
to geophysicists and geologists engaged in the study of
tectonic processes in seismoactive regions.

INTRODUCTION

A large part of the territory of the USSR, particularly its southern and
eastern regions, is subject to earthquakes. Over 200 permanent seismo-

- logical stations register these earthquakes in order to obtain observation
meterial for the study of seismic danger in individual regioms, the plutonic
structure of the earth and forerunners of strong earthquakes.

This material from the observations, after primary processing and summariza-
tion for individual large regions, is pubiished yearly in the form of the
articles in this collection. The articles contain a brief analysis of the
seismicity during the year and are accompanied by a catalog of earthquakes,
a map of the epicenters and macroseismic information.

The catalogs of earthquakes, compiled in the form of an Atlas of Earthquakes
in the USSR, contain: the time when the earthquake occurred (Greenwich mean
time), the coordinates of the epicenter (in tenths and hundredths of a
degree), the depth of the focus (without parentheses——according to instru-
ment data, and in parentheses--according to macroseismic data), the class of
accuracy (A~-the error does not exceed 25 kilometers, B--50 kilometers,
a--5 kilometers, b--10 kilometers, and if a column is not filled in--the
error may be over 50 kilometers), the magnitude M;, and 7py and the energy

- class (K), which are determined in accordance with the Instructions on the
Procedure for Performing and Processing Observations at Seismological
Stations of the Unified System of Seismic Observations of the USSR, 1966.
For relatively strong earthquakes, numbers are given in the catalog in
accordance with which they are easy to find on the map of epicenters.
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Seismic Regions of the USSR

. Region Regional Boundaries Institutes responsible for
compiling articles

- ?ON A OE

Carpathians 45-50 22-31 L'vov Branch of Mathematical Physics of
the Institute of Mathematics of UkSSR
Academy of Sciences

Crimea 43-45 32-37 Department of Seismology of UkSSR
Academy of Sciences

Caucasus 38-45 37-52 Institute of Geophysics of Georgian SSR
Academy of Sciences (responsible),
Institute of Geology imeni I. M. Gubkin
of Azerbaijan SSR Academy of Sciences

Kopet Dag 36-44 52-65 Institute of Physics of the Earth and
Atmosphere of Turkmen SSR Academy of
Sciences

Central Asia 36-46 65-81 Institute of Seismology of Uzbek SSR
Academy of Sciences (responsible),
Institute of Earthquakeproof Construc-
tion and Seismology of Tadzhik SSR
Academy of Sciences, Institute of
Geology of Kirgiz SSR Academy of Sci-
ences, Institute of Geological Sciences
of Kazakh SSR

Altay and Sayan 45-46 80-100 Institute of Geology and Geophysics of
Siberian Branch of USSR Academy of
Sciences

Baykal 48-60 100-120 Institute of the Earth's Crust of the
Siberian Branch of USSR Academy of
Sciences

Yakutiya 54-72 120-148 Yakutsk Branch of the Siberian Branch
of USSR Academy of Sciences

North-East 58-66 144-158 Northeastern Complex Scientific
Research Institute of the Far Eastern
Scientific Center of USSR Academy of
Sciences

Far East 43-52 130-157 Sakhalin Complex Scientific Research
Institute of Far Eastern Scientific
Center of USSR Academy of Sciences

Kamchatka and

Komandorskiy

Islands 50-60 156-168 Institute of Volcanology of Far Eastemn
Scientific Center of USSR Academy of
Sciences ’

Arctic 60-90 38-169W Central Seismological Station, Pulkovo,
of Institute of Physics of the Earth of
USSR Academy of Sciences
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For the Carpathians, the Caucasus, Northern Tian Shan, Altay, Yakutsk and
Sakhalin the numbers are given for earthquakes with K== 11, for Central

Asia, Baykal and Kamchatka--with K>=12, and for the Kuril Islands--with
M=+5.5. In addition, the catalog gives numbers of the regions in accordance
with the system of dividing zomes into smaller regions with respect to the
seismotectonic features, and macroseismic data are presented that have been
obtained in small volume and are not included in the text of the article.

For regions with a relatively low level of seismicity or a small number of
seismological statioms, all the recorded earthquakes are placed in the
catalog for which the epicenters were determined (Carpathians, Crimea,
Kopet Dag and Northern Tian Shan), for Yakutsk and Sakhalin with K> 8, for
the Far East, with K> 10 and for the remaining regions, with K> 9.

The data on the mechanism of the focus are assembled in a table, which indi-
cates the directions and angles of incidence of the possible fault planes
(AQ,zL), the relative values of the shift component in the direction of the
strike and dip of the fault planes (a plus sign designates upthrusts or
overthrusts and righthand shifts, and a minus sign--faults or pushes and
lefthand shifts) and the parameters of orientation of the stress axes:

/%zis the stress axis azimuth, reckoned from the direction to the north to
the horizontal projection (upper) end of the axis, and € --the angle formed
by the stress axis with the horizon.

The articles describing the earthquakes were prepared by republic and
peripheral institutes. The table gives a list of the principal seismoactive
zones, indicates their boundaries and the names of the institutes responsi-
ble for writing the articles.

At the Institute of the Physics of the Earth the data on the strong earth-
quakes on USSR territory (with MZ>>4.5) and in the world (with M> 6) are
summarized. Z. I. Davydenko has done a,great deal of work on the technical
drawing up of the collection for press.
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STRONG EARTHQUAKES ON USSR TERRITORY
I. V. Gorbunova

A survey of the seismicity of USSR territory has been made yearly for earth-
‘quakes with M= 4.5, the parameters of which were taken from the Seismologi~-
cal Bulletin of the network of seismological stations in the USSR. Analysis
of the data published for 12 years (see table) indicates that earthquakes
with M=4.5 for individual seismoactive zones are processed not entirely in
accordance with the data of the support network of stations, which can be
clearly seen from the graphs of the frequency (Fig. 1) from the deviation

of the points corresponding to the number of earthquakes of this level of
mignitude from the straight-line graph. The linear nature of the graphs

and their slopes (Y =0.80) are well confirmed by the number of earthquakes
with high magnitudes.

Earthquakes with M=4.5 omitted by the processing, according to the data
from the Support Network for Central Asia, constitute approximately 40 per-
cent, and for the seismoactive zones of Baykal, the Carpathians and Yakutiya
--80 percent. For the regions of the Caucasus, Kopet Dag and Altay-Sayan
all earthquakes with M=4.5 are recorded, and are not omitted in the process-
ing. For the Far East only earthquakes with M =5, the epicenters of which
lie in the sea, are processed. A small number of earthquakes with M=4.5
correspond to the coastal, seismically less active area of the Far East.

The omission of a certain number of earthquakes in individual seismoactive
regions with M=4.5 may be explained, on the one hand, by the relatively low
accuracy of determining the magnitude and mainly by not accounting for the
error in its determination, and on the other hand--by the remoteness of the
main support stations from the epicentral zones of the belt near the boun-
dary. The parameters of the earthquakes omitted and the energy class in
this case are determined from the data of the regional stations. Therefore,
since 1972 the Catalog of Strong Earthquakes has been compiled in considera-
tion of all the earthquakes with K=12, which, according to the average
correlational relationship [1, 2], correspond to M=4,5. The data on the
parameters of these earthquakes are taken from the regional catalogs.
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In compiling the seismological bulletin, just as before, the epicenters were
determined on an electronic computer in accordance with the EPI program,
using nearby and distant stations surrounding the epicenter. The catalog
for strong earthquakes with M =>>5.5 gives numbers from which they may easily
be found on the map of epicenters (Fig. 2). A description of the methods
for determining individual epicenters with K=12, for which the magnitude

was not determined, is given in the articles devoted to describing the
seismicity of a region.

In 1973 there were 179 earthquakes with M Z 4.5 on USSR territory.  This
number included earthquakes in Hindukush and the Kuril-Kamchatka arc only
with M =5, Their distribution by magnitudes and seismoactive zounes is
shown in the table. As in the preceding collections, the_gmount of con-
ditional deformation was calculated in units of 1010 ergsl 2, the values
of which for the seismoactive zones are given below.
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_ Distribution of Earthquakes by Magnitude and Regions

w ) 4,5 <M<s sM<6 6 M<7 M2
30 3ons _ 1 - . -
] - '::::;r, 1973 . ::g; . 1973 1. :gg: ) 19731, ::g; 1973
I Koux 1 (45 J— - = - - -
El;g O  Kapnarm 16 1(2) 15 2 - - - -
(3) I Kamias 45 14 1 2 - - -
(6) IV Konermar 32 6(6) s 3 1 - - -
(7) V  Cpeanas
Aaux:
(8) B 3eMHOR 159 7(22) 76 7 14 - - -
xope :
()] non kopoh 66 23 119 16 16 2 2 -
VI  Antaft u 26 2 7 - - - 1 -
(10) Canny )
(11)Vﬂ Bafixan 19 1(9) 15 1 1. - 1 -
12 WV Axyma 4 (1)) 6 1 1 - 1 -
21331)( Hansuuf
Bocrox:
(8 B Jemoft 493 6 511 39 12 15 17 3
Kopc
59) noR Kopoh 53 1 104 7 34 7 3 -
_ (14)X  Apxuka 14 3(2) 10 4 - - 1 -
1 5) Best teppuTo-
pus CCCP:
(8) B 3¢MHGA 809 26(43) 659 S8 147 15 21 3
Kope
(9) noa kopoft 119 4(3) 223 23 50 9 S -
puMeuzHue. B cxobkax — wncno 3emnerpAceinft ¢ K = 12-13, mns KOTOpbIX MarrHTYnR
@10 onpcaenena.
Key:
1. Number of zone -
2. Zone
3. Crimea
4, Carpathians
5. Caucasus
6. Kopet Dag
7. Central Asia:
8. In earth's crust
9. Beneath crust
10. Altay and Sayan
11. Baykal
12, Yakutiya
_ 13. Far East:
14, Arctic
15. Entire USSR territory
16. Note. In the parentheses are the number of earthquakes with

K= 12-13, for which the magnitude was not determined.
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- The amount of conditional deformation,ﬁifl/z'lOlOerg: 1--0.15; II--0.75;
I11--0.2; 1V--3.21; V--9.34, deap--5.82; VI--2.0; VII--2,70; VIII--1.2;
IX--244.68, deep--16; X--4.41. Figure 3 shows its change in time during
the ilast 12 years for the 4 most seismically active zones.
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Figure 3. Change in the Value of S€L/2 in Time in 1961-1973 for the
Principal Seismoactive Zones

l--Caucasus; 2--Baykal; 3--Central Asia; 4--Far East

An analysis of the map of the epicenters, tables and graphs makes it pos-—
sible to draw the conclusion that the Far East, just as in the preceding
years, was the most active. The Kuril Island region is characterized by
the greatest seismic activity. Strong earthquakes with M = 5 occurred along
the entire Kuril ridge, and a total of 47 of them was registered. Most
seismically active, however, were the northern and southern parts of the
Kuril ridge. North of the Kuril Islands, east of the islands of Parmushir
and Shumushu, a number of strong earthquakes occurred, of which the one on
28 February at 06:37 had M=7.5 (No 8.). The earthquake caused a strong
macroseismic effect and was accompanied by repeated jolts, of which 50 were
perceptible, with the effect of the shock at the surface being 6 points.

The greatest tremors from the main jolts, reaching 8 points, were observed

in the coastal area of the Lesser Kuril ridge and the islands of Shumushu

and Paramushir. A separate article in this collection is devoted to a _
description of the aftereffects of this earthquake.

South of the Kuril Islands, in the region of the islands of Kunashir and
Iturup, three extremely strong earthquakes were recorded: on 17 June at
03:55 with M=7.9 (No 20), on 24 June at 02:43, with M= 7.6 (No 22), and on _
26 June at 22:31 with M=6.9 (No 27). All three jolts were accompanied by
a very strong macroseismic effect, which was manifested on the nearby
- islands with an intensity of 7-8 points. A tsunami was observed from the
first two. These earthquakes were studied in detail, and a separate article
is also devoted to them.
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The epicenters of the deep earthquakes in the Sea of Okhotsk were located
= in quite a narrow belt extending from the south of Sakhalin Island to the

western coastal area of Kamchatka. The strongest one was recorded on

28 July in its central region at a depth of 597 kilometers, with a magnitude
- of 2, = 6.1 (No 42). Two deep earthquakes (Nos 43 and 39) were observed
in the coastal section of the west of the Sea of Japan. The seismicity of
Kamchatka continued to remain on the average at the level of 1961-1972. 1In
some regions of it, however, an increase in activity was noted: in the
region of the Kronotskiy Peninsula and Kronotskiy Bay on 4 March there was
an earthquake with M=6.2 (No 9) and on 27.November with M=6.0 (No 46).

At Sakhalin the strongest was an earthquake with M=4.7 on 4 November, at
13:01 in Sakhalin Bay, where, according to instrument statistics, no earth-
quakes had been observed in the last 60 years. The earthquake was felt at
a number of population centers in northern Sakhalin and Khabarovskiy Kray
with an intensity of 3-4 points.

On 6 February at 20:47 there was an earthquake in northwestern Uglegorsk
with M=4.5, which was felt in Uglegorsk with an intensity of 6-7 points and
was accompanied by a series of aftershocks.

Central Asia is in second place after the Far East with respect to the level
of seismic activity.

The highest seismicity, caused by shallow earthquakes, was observed, as
before, in Pamir. In 1973, however, it was lower than in 1972, and the
seismic energy was released by appfoximately one order cf magnitude less.

_ The strongest earthquakes, with a magnitude of M=5.2, were on 3 February at
14:31, with the epicenter on the southwestern slopes of the Alayskiy Range,
and on 2 April at 02:43, on the border of the USSR and Afghanistan. The
latter was felt with an intensity of 6 points in at area of about 400 square
kilometers. An earthquake of similar intensity was registered in South
Pamir on 12 October at 02:54, which was felt in the villages of Mun and
Debast (25 kilometers northeast of Khorog) with an intensity of 7 points.
The earthquake caused slides and considerable damage to structures in these
villages. In the Northern Tian Shan region the seismicity was lower in
level than in the preceding years. All the principal earthquakes were con-
fined to the boundary of Southern Tian Shan and Northern Pamir. For example,
a large group of earthquakes was observed in the Garm region, six of which
were with K=12 (M~ 4.5), in the southern spurs of the Kokshaal-Tau Range,
among which four were in the 12th energy class. Central Tian Shan was some-
what activated in comparison with the preceding year: here two earthquakes
were recorded on 6 February at 20:37, with K=12, and on 18 February at
21:39, with M=4.7, Both were felt over a wide area.

Two earthquakes with K=12 were also registered in Northern Tian Shan. Their
epicenters were located in the central part of Terskey-Alatau (on 14 April
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at 19:49), and in the northeastern part of the Kirgiz Range (on 1 September
at 12:32, with M=4.6).

In the Pamir Hindukush zone, extended along the northern spurs of Hindukush,
- the strongest earthquake occurred on 17 October at 03i16, with »7-, = 6.

The Altay-Sayan zone is considerably lower in 1973 with respect to the level
of its seismic activity than in the three preceding years. During the year
two earthquakes with M=4.5 were recorded; the epicenter of one of them--on
30 April at 07:29--was located at the juncture of Western Sayan and the
Shapshal'skiy Range, in a zone of relative seismic quiescence for the pre-
ceding years. The earthquake was accompanied by a brief series of after-
shocks.

The second earthquake occurred on the spurs of the Tannu-Ola Range on
18 August at 10:18, the epicenter of which falls into the aftershock zone
of the earthquake on 15 May 1970.

There were nine earthquakes with K=12 and two with M= 5 in the Baykal
region in 1973. Almost all of them were located in a narrow belt stretch-
ing from the southwest end of Lake Baykal to the northeast, through its
central section into the Stanovoy uplands. The epicenters of the strongest
earthquakes were located in the central part of Baykal (on 14 October at
00:58, with M=5) and further to the northeast in the Stanovoy uplands

(on 16 June at 12:12, M=5.1). This belt may be extended to the southwest
through Lake Khubsugul to Mongolian territory,

The earthquakes on 25 January at 19:00 and on 14 October at 00:58, the
epicenters of which were closer to population centers, were felt. For
example, the first one was felt with an intensity of 5 points at the port
of Baykal and other population centers located from 30 to 100 kilometers
from the epicenter; the second was felt with an intensity of 5-6 points
18 kilometers from the epicenter in the settlement of Dushelan, and with
an intensity of 3-4 points approximately 55 kilometers away.

In Yakutiya, just as in the preceding years, the southern regions were the
most seismically active. The region south -of the-Stanovoy Range was dis-
tinguished by greater activity, and it was there on 2 November in the area
of the Tukuringra Range that a strong earthquake occurred with M=5.4,
accompanied by aftershocks, that was felt with an intensity of 7 points

25 kilometers away. The system of Cherskiy ranges in the northeast of the
territory is noticeably singled out for the seismic activity; an earthquake
with K=12 was among the strongest here.

We will discuss the analysis of the seismicity of the zones located west of
Central Asia. The first of them is Kopet Dag. The earthquake on 20 August
at 01:27 in the western section was the strongest on the territory of
Turkmeniya. Its focus was confined to the southwestern spurs of the

10
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Karatag Range. Five earthquakes with K=13 occurred on the territory of the
central part of Northern Iran, where, just as before, there was increased
gseigmic activity as compared with Kopet Dag proper.

In 1973 the Caucasus was less active seismically. The strongest earthquake
was one with #70, = 5.4 at a depth of 75 kilometers under the Caspian Sea.
The seismicity was manifested mainly by earthquakes with M <7 4.5

In the Crimea there was one earthquake with K=12 in February at 11:38 in
the region of the city of Feodosiya.

In the Carpathians the strongest earthquakes were observed on Romanian
territory, in the Vrancha region, five of which were felt in Kishinev with
an intensity of 2-3 points. The strongest was the earthquake on 20 August
at 15:18, with M=5.2.

In the Arctic the greatest activity was noted in the region of the Otto
Schmidt Range, where there were five earthquakes with M~4,7-5.5, The
renewal of seismic activity in this region began with the earthquake in 1971
on 15 December at 23:00, with M~ 5, registered south of Novaya Sibir'
Island (Novosibirskiye Island archipelago), where no earthquakes had been
recorded previously.

Catalog of Earthquakes in USSR With M = 4.5 During 1973

Key:
1. Number, in order
2. Month
3. Date
4, Time of originm, hrs, mins, secs
5. Coordinates of epicenter, ¢°N
6. Coordinates of epicenter, A°E
7. Focal depth, in km
8. M¥p
*
9. m PY
10. K
11. Region
T
; U VN MomeuT BO3- Koopm:l,lm T'nyGuna Ml.. ""p‘y X Paiiox
_ n/n{ ey | no - a ouars, KM
©°N lh?E
1 2 3 4 5 6 7 8 9 10 11
Carpa;hiav ]
I 5 12 37 48 455 26,5 130 12 Topu spura
Vil 20 15 18 29 45,7 26,4 80 5,20 " ”
IX 7 19 37 $2 45,8 26,5 137 49% ” "
X 23 10 SO 59 456 . 265 175 50" "o
XR 21 02 46 35 455 265 150 12 -
11
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i1 2 13 4 5 6 7 8 9 10 11
- Crimea
I 20 11 38 53 44,90 36,35 12 Bocrounee deo-
DOCHH
Caucasus
XII 14 09 11 46 419 490 , 1750 5 4% Kacnificxoe
Kopet Dag
I 19 05 49 36 366 512 42 ' 12 Topu 3mbype
29 13 24 55 37,1 55,8 40 13 " "
V 17 16 11 35 35,7 57.6 38 13 ”» »
. 2 00 50 12 353 5,1 45 13 - .
vl 2 19 56 26 374 56,6 30 49 59; » "
53%
20 28 S5 373 %66 30 46 51 " m
_ 4 18 12 0S 37,3 56,5 3 12 » ”
: 20 ot 27 56 38,7 55,1 12 Konemar
IX 1 04 06 03 36,5 51,1, 38 48 50" Topu Imbypc
Central Asia
Earthquakes with focuses in earth's crust
) 1 3 14 31 01 39,2 71,8 10 52 56" Ceu:pm.ll n:uup
15 05 14 39,1 71,8 12
9 16 17 S0 39,5 739 12 3ananmiht Kym-
nyus
29 04 32 08 36,3 733 12 I‘m!n!xym
- 1 2 49 02 311 695 o
i s 00 19 59 38,8 70.1 12  Cesepuutht [a-
. MKD
6 13 24 02 39,8 712 12 TNycrmens Takna-
Maxan
4 41,0 74,1 12 Uentpansusbit
20 37 43 iy
8 01 08 51 37,3 69,2 12 Cesepuniit Hamup
02 28 01 36,6 68,3 - 12 :‘;mnytqnul‘m
40,7 74,2 30 4,7 51 CHTPANbH
18 21 39 01 i
48 40,2 79,0 52 ~4.5 Mycrung Taxnm-
m 3 10 22 e
v 1 09 45 22 40,5 728 33 5,2% Qeprancias 10~
| nWHa
1 2 02 43 25 37,7 69,7 53 52 51%. Ceseptatht ITa-
Mup
44 42,0 774 15 12 Cesepnuiit
1 199 Too-llans
21 04 29 20 38,9 704 5 12 Cesephnit [Ma-
MHp
v 8 i1 04 00 394 71,0 ‘10 12 Oxaistt Tawe-
I_l}m
- 15 4 17 06 39,9 718 52 4,2 0 xe
17 09 38 10 41,1 82,2 35 52 53% "
11 06 57 40,1 79,1 “9 52 12 n
: 41 82,1 29 B, H yCTRIHA
v ! 2 46 08 2 4,9% Tawna-Makan
1 2 23 57 04 44,2 83,5 27 5.7 2'.(2,,“ xp. Bopo-Xopo
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1 2 3 4 5 6 7 8 9 10 11
Deep Pamir-Hindukush Earthquakes
I 12 23 39 25 361 706 120 5.4% Tyuayxym
I 14 12 28 35 365 707 170 13 »
o 17 12 19 07 38,5 74,1 130 4,5%* 10> atnait Mamup
2 26 07 58 42 384 739 116 5.8 " "
5.6%
08 33 31 384 739 120 5.1 " "
5,20
v 6 16 57 31,1 382 741 150 4,9 "
10 18 07 49 36,7 71,3 120 5,0%* Tpyxy
12 08 31 06 36.4 709 180 5.0% »
3 25 03 16 505 31,7 722 115 5,8; 0wt Mamup
5,3%
\ 6 13 22 47 365 703 220 13 Tmayxym
15 18 40 32 37,3 7,6 131 5,0 10xue Mamnp
VI 6 15 51 16 364 1707 213 5,10 Moy xym
14 18 20 28 364 709 200 s1% »
4 VI 6 01 17 S5 36,5 70,1 224 5.8: ”
56"
15 15 09 09 365 709 200 5,0% »
22 03 43 48 36,5 71,3 231 ~5,0% "
X 22 1 3 00 361 704 97 5,2% -
25 13 00 18 365 709 210 51%
i 25 18 39 00 368 713 90 13 "
5 X 17 03 16 18 364 71,1 220 6.0; "
5.6* »
XI 2 22 20 5% 362 696 135 ~5,0% »
16 03 37 01 374 721 200 5,0% Oximf Masap
XI 12 22 40 50 363 71,1 150 ~5,0% Ty xym
Altay
IV 3 07 29 49 510 8,7 30 ~45 50% 3anaunikt Camn
VII 18 10 18 42 502 91,0 52 45 51" Otpork xpeb-
. 1 Taumy-Om
Baykal
I 25 19 56 486 5168 10393 12 Bro-zamimoe
OKOHZAHNE
Baitxam
O 26 05 40 123 5656 117,75 12 Cranopoe
Haropae
28 10 17 221 53,00 107,83 :; Z;::?u
09,5 4840 10293 . :
IV 12 08 30 095 L M
V 10 i3 46 301 5485 11256 12 Cranosoe
: Haropse
22 10 13.371 5323 10807 ~40 12 Uentpemamat
Baltxan
Vi 16 12 12 26 550 Ml26 10 51 48% Cranosoe
. 3 Manronus
Vil 1 13 11 355 4945 9730 12
X 18 13 56 303 53,14 107,15 ” o 4 12 ‘;mms""‘:
- X 109 » g .
X 14 00 58 21 53,6 8 ‘ o Butan
.64 9807 12 Tpaumua CCCP
X 16 14 43 S85 50 0 Tpaioma COF
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1 2 4 5..6 7 8 9 10 11
Yakutiya .
43 51 640 1463 A
Vo8 05 % s mss 30 s S, eTvowem
Arctic
I 23 21 39 36 750 1140 12 Mope JlanTeBuix
X 24 09 08 39 86,2 33,2 30 4,7 5,7 p-H 0-80B 3eM-
na ®panua-
: Hockda
X 14 22 07 %6 850 997 30 52 58; xp. Otro limua-
54 m
6 18 11 40 22 85,1 98,6 30 55 52% To xe
X 5 1n s8 18 76,0 30,0 12 Oro-BocrouHce
R HinnuGeprena
7 9 13 42 43 86,0 Mp 30 55 55™ xp. Otr0
limMunra
14 47 36 86,1 31,6 20 49 54™ To xe
15 09 33 86,1 30,9 13 50 54% »
X1 1s 23 31 44 74,3 1472 30 4,7 . 52% HosocuGupckue
ocTpOBa
Far East
Earthquakes with focuses in earth's crust
1 25 18 32 30 54,5 161,7 40 50 5.0% Boctowtse Kam-
B VaTKH
14 6 20 46 S0 49,2 1419 10-20 4,5 0-B Caxanuu
10 16 55 38 498 1563 70 53 5,6* Bocrounee Ky-
PHIBCKHX
: OCTPOBOB
8 28 06 37 54 50,4 156,7 70 15 1.2 To xe
6,5%*
i1 32 4 50,1 1570 60 52 51™ "
11 1 02 19 06 50,0 1571 45 51 §53% ”
9 4 17 57 46 54,8 161,7 58 62 6,2; Kamuatka
: 6,1%
10 12 11 14 25 50,1 156,7 55 56 62; Boctowree Ky-
5,7 PHABCKHX
. OCTPOBOB
11 19 39 21 50,8 157,2 71 63 65; To xe
6,1 '
25 08 56 16 50,1 1571 40 52 5.2 "
53"
v 4 21 50 55 43,3 1478 35 51 51% »
23 56 44 43,3 1479 35 51 54% "
12 s 22 17 o1 43,5 1478 47 6,0 6,1; "
5,7% "
23 33 s8 43,3 148,0 30 5,3% " '
6 00 01 57 434 147,8 30 53 56" "
¥ | 13 01 48 00 434 147,8 25 58 6,3; "
5,8%
14 12 13 49 15 50,7 157,6 70 6,3 64; ”
6,2
15 17 22 09 51 50,8 157,6 60 5,7 58; "
’ 5,7%
29 21 36 16 56,8 1619 5 ~50 50" Kamuatka
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1 2
ty Yig ) 10 36 52 aas TV 14da' s ' 53" 63' ' Bocrowsee Ky-
S, PHIBCKIX
0CTpoBOB
M 9 01 37 25 537 1606 40 50 52" Bocrounes Kam-
- YATKR
22 46 01 s30 1602 40 50 S54% To x0
16 11 08 42 04 535 1617 45 65 64; "
59
17 2 M 21 23 535 1617 10-20 S8 62;, "
55
18 15 11 20 46 534 1614 54 62 64; "
6,1
13 16 53 S35 1620 20 51 S0 d
19 21 09 38 535 16,6 10 57 60 "
5,6%
20 17 03 55 02 432 1458 50 19 14 Boctounee Ky-
6.9* PUIBCKMX
. OCTpOBOB
08 48 20 430 1465 45 51 52% To xe
19 02 22 06 43,0 146,7 35 53 60; »
5,4%
08 36 18 43,0 1464 SO 50 52%* ”
21 22 06 07 371 430 1465 51 64 64; »
: 58%
23 02 09 41 431 1413 50 53 613 "
5,6%
2 24 02 43 25 434 1465 57 76 15 "
68"
23 03 04 16 43,1 1469 42 62* »
24 03 28 36 43,2 1468 20 59* -
03 47 48 430 1465 30 54% -
25 05 07 47 432 467 33 60 62; "
v Pt
20 00 15 432 1468 30 52 55% "
26 11 39 24 430 1468 25 51 52% "
26 18 02 25 432 1471 5O 62 g.z; »
27 22 31 59 432 1467 SO 69 6.7 »
6A™
27 01 41 16 4390 1466 SO 50 - 55°* "
28 29 03 26 53 43,3 1458 S5 55 6,5; Kypwncxwe
5.8 octposa
vii 2 05 56 13 54,1 1639 40 50 538; Boctounee
5,7% Kamatin
5 00 S8 44 438 181 30 52 60; Bocrowee Ky-
54% PAALCKNX
- oCTpPOBOB
9 02 04 10 544 1584 0-5 45 52 Kamuatka
15 14 06 51 434 146,66 40 47 53% Bocromes Ky-
PWIRCKNX
OCTPONOB
2 14 S1 02 430 1468 30 52 6,13 To we
: 5.6%
29VIH 3 17 23 s2 546 1626 O 59 SA%™ Boctousee
Kemuarxn
19 13 04 430 1478 40 50 50% Bocrowee
Kypumcxsx
0CTPOBOB
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30 9 10 44 26 435 1465 57 58 6,8; Boctounee
: 6,1% Kypuisckux
0cTpouos
25 12 15 50 56,1 163,7 5-10 51 5.6 Bocrouner
' 55 KamwatkH
X 3 10 35 51 454 1520 30 54 54" Bocroutee
. Kypunbckux
OCTPOBOB
24 04 43 26 562 1630 20 46 50% Kamuatia
X 4 13 01 42 539 1419 20-30 47 52% CaxaImHCKHH
2an4B
k}| 8 08 59 11 49,9 1564 55 63 6,5; Boctounee
. 59" Kypuasckux
ocTpoBoB
32 11 02 43 07 49,9 1565 65 6,0 6'43- To xe
6.1
17 00 26 27 430 1415 30 50 5,0° »
- 20 16 57 34 524 1608 0-10 54 55% Bocrownee
: : Kamuaticn
33X 1 10 38 53 431 1461 40 55 613 BocToukee
6,5 Kypmasckaux
OCTpOBOB
34 23 16 56 43,1 147,01 30 62 59; “To we
~ 53#
35 23 18 06 43,3 146,7 55 65 64, "
. 6,4”
17 21 54 07 48,4 154,1 50 53 5.5* Bocrousee
Kypmuneckux
OCTpOBOB
36 29 08 20 12 54,6 168,6 15 63 60; Boctounee
‘ 5,1% KOMaHIOPCKHX
OCTPOBOB
Deep Earthquakes
I 15 01 53 13 459 1424 345 52% . 1xnee
. . o-pa Caxanux
370 17 19 15 14 450 1488 130 5,5% Bocrounee Ky-
. PWIBCKHX
OCTPOBOB
M 21 21 46 13 487 - 1537 105-110 5.1% To ke
18IV 8 21 54 59 471 1522 110 6.3; "
) 5,1% .
9 11 52 19 52,3 152,6 470 ~5,0% OxoTcKok Mope
PV 6 14 39 28 43,5 1324 499 5.9; xp. Cxora-
5,7%* Annin
40 8 07 49 00 45,6 149,8 107 6,0; Bocrouee
5.6% KypHubckux
. OCTPOBOB
41V 13 00 20 ‘52 46,6 1515 175 6.1 Kypunbckue
5.6% ocTpoBa
VI 16 = 20 45 27 55,0 161,1 90 4,7 n-oB Kamuatia
42 28 .20 06 35 50,3 149,0 597 2'§h OxoTcKOE MOpe
41X 10 07 43 33 424 131,1 573 6,5;“ Anoxckoe Mope
6,3
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1 2 3 4 b} 6. ) 8. 9. .10 11
13, 29 00 44 02 420 1310 600 1.2; Snonckoe Mope
' 16%
X 24 11 28 35 480 1466  S00 s2* Oxorexoe Mope
4 XI 13 02 47 16 49,6 1515 325 571"
45 21 21 05 23 461 1516 90 6.2; Boctouree
N 5,5% KypHancKkux
OCTPOROB
27 13 52 30 536 160 78 60; Bocrowtee
‘6 ’ 4 6,0™ KaMuaTkH
47 29 17 59 20 53,2 153,5  490-500 5.6™ OxoTcKoe Mope

* Magnitudeé M; and mpy were determined from type SK and SKD average-perio
instruments. .
*k
Same, from short-period SKM-3 instruments.

BIBLIOGRAPHY

1. Bune, V. L.; Gzovskiy, M. V.; Zapol'skiy, K. K., et al., "Methods of

Detailed Study of Seismicity,” TRUDY IN-TA FIZIKI ZEMLI, AN SSSR,
No 9, 1960.

2. Ulomova, N. V., "Magnitudes and Energy Classes of Earthquakes According
to Observations of the Tashkent Seismological Station," in the book:
"Magnituda i energeticheskaya klassifikatsiya zemletryaseniya"
[Magnitude and Energy Classification of Earthquakes], Vol 2, Moscow,
Izdatel'stvo In-ta fiziki Zemli AN SSSR, 1974 (Rotaprint).

17

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100100027-0



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100100027-0

FOR OFFICIAL USE ONLY

EARTHQUAKES IN THE CARPATHIANS
0. P, Kostyuk, I. M. Rudenskaya, T. S. Karpiv

In 1973, during the processing of Carpathian earthquakes, materials were
used from the observations of seismological stations in the Carpathian

- system of the Ukrainian SSR from the L'vov, Uzhgorod*, Kosov, Mezhgor'ye,
and Rakhov, from seismological stations at Kishinev in the Moldavian SSR
and Chernovits at the Chernovits State University, stations in the Crimean
system and also seismological stations in Bulgaria, Hungary, Romania, Poland
and Czechoslovakia.

As the result of the processing, the coordinates and other basic seismic
data were obtained for 20 earthquakes, which are contained in the catalog,
and their epicenters are entered on the map (see diagram).

In accordance with che conditional division of the Carpathian zone into five
regions [1, 2], the Carpathian earthquakes in 1973 were concentrated in three
regions: Northwest (No 1), Vrancha (No 2) and Banat (No 3). In the first
zone five earthquakes occurred, two of which were in the Marmarosh-Sigeta
region and three in the Turulung region on Romanian territory. Twelve
earthquakes were recorded in the second: 11 deep ones (H=110-170) were
concentrated in the Vrancha mountains, and 1 was -a surface earthquake in
- the Rymikul-Serat region. In the third zone three earthquakes were recorded
in the region of the city of Timishoary.

The coordinates of the epicenters of the earthquakes in ‘region No 1, begin-
ning with the eighth energy class, were determined mainly from data from the
regional equipment of the seismological stations at Uzhgorod, Mezhgor'ye,
Rakhov and Kosov, and some foreign ones (Deva, Kympulung, Nedzina, Ks'onzh,
Pishkestety). ‘In this case methods of Hyperboles according to the direct
P-waves were used (velocity V5 was taken as 5.7 km/sec). Intersections

in accordance to the difference in the S-waves and P-waves were made for
control. .

At the seismological station at Uzhgorod regional instruments were
installed in a paviliion at Onokovtsy, 6 kilometers northeast of the

station.
. 18
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Map of the Epicenters of Earthquakes in the Carpathians

l--energy of the earthquakes; 2--accuracy of epicenter determination;
3--depth of the focus, in kilometers 4-~seismological stations

The coordinates of the epicenters of region No 2 were determined by the
epicentral method of S. V. Yevseyev, For earthquakes with K < 10, the

data from the Romanian and Carpathian networks of stations were used, as
well as of the seismological station at Kishinev in the Moldavian SSR;
seismological stations in the Crimea, as well as foreign ones~-in Bulgaria,
Hungary, Poland and Czechoslovakia--took part in determining the coordinates
of earthquakes with K > 10. -

When the coordinates of region No 4 were determined, a difficulty arose in
identifying the phases of weak surface earthquakes (with K=10-11), since
there were no data from the nearby Romanian stations of Timoshoar and
Shushar.

19
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Earthquakes were classified with respect to the accuracy of determining the
coordinates according to the Atlas of Earthquakes in the USSR.

The energy class of the surface earthquakes was established according to

the recordings of the body waves at seismological stations in the Carpathian
network in the Ukrainian SSR (basic parameters of the operating equipment
are given in the collection [3].

For deep earthquakes in the Vrancha region the energy class was established
according to the distance of the registering, using data from the bulletins
of stations in the Crimean system.

The strongest earthquakes occurred in the Vrancha region (K=11-14), five of
which were felt in Kishinev with an intensity of 2-3 points (Nos 1, 3, 5,

6 and 8). The strongest was the earthquake on 20 August at 15:1i8. The
energy class of this earthquake, according to data from stations in the
Crimean network, was K~ 14, and the magnitude, according to the data from
bulletins of the seismological station at Kishinev, was M=5.2.

A characteristic feature of the seismicity in the Northwestern region in
1973 was the weakening of the seismic activity in the Marmarosh-Sigeta
region, which in 1971 had been quite high with respect to the number and
intensity of the earthquakes (13 earthquakes with K=8-11, and of them, two
earthquakes were felt on our territory in Transcarpathia with an Intensity
of 4-4,5 points). 1In 1973 the epicenters of two earthquakes (K~ 9) could
be determined here.

The two epicenters of the earthquakes in Turulunga on 8 April at 01:24 and
01:29 were located on Romanian territory in the boundary strip. No earth-
quakes were recorded directly on our territory in Transcarpathia.

Catalog of Earthquakes in the Carpathians in 1973

::,n ;l:c- tMouurr BO3- Koopmf_&:m mm cmlcc - ‘4 gndo..:wgg;
. @c. MK, CeX | ¢°N1 AE . m TAHEMO
1 2 3 4 5 6 7 8 9 10 11
Key:

1. Number, in order

2. Date .

3. Moment of origin, hrs, mins, secs

4. Coordinates of epicenter: ¢°N

5. Coordinates.of epicenter: A°E

6. Focal depth, km

7. Accuracy class

8. mpy

9. K

10 Number of region
11.

Macroseismic data
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3 5 .. 6 8 9 10 11
, January
1 S 12 37 48 455 265 130 A 12 2 Kmmutes,
. 30annma
25 05 29 12 457 _ 26,7 150 B 37 10-11 2
February L
19 20 13 34 456 263 150 33%10 2
25 O1 59 02 456 270 I 105 2
) March
- 12 09 56 47 456 262 140 B 10-11 2
26 15 43 48 479 231 B 9,0 1
2 31 23 34 08 457 267 140 A 1n-12 2
. ... April ]
8 01 24 32 480 232 A 95 1
‘8 01 29 00 481 232 B 85 1
, August
3 20 15 18 28 457 265 1107 A 52%4 2 Kuunmies,
3 6anm
¢ 23 14 52 39 456 21, 1ns 4
23 16 56 24 456 21,1 100 4
23 18 24 39 457 212 100 4
) September
S 7 19.3 52 457 266 180 B 4913 2 Kmmuies,
- i 2—3“}‘,‘.
20 07 36 41 47,7 242 90 1
. (October
8 456 267 170 A 5013 2 Konnumen,
6 23 10 51 S ‘ A
7 25 01 19 18 455 266 130 B 381 2.
November
18 Or 36 48 458 268 110 B 10-11 2
- ) December .
JS i 26,5 150 B 12 2 Krunmes,
8 21 02 46 35 s 2
24 05 27 39 418 240 9 1 :

station at Kishinev.

several stations.
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EARTHQUAKES IN THE CRIMEA
I. B. Dubinskiy, S. A. Kapitanova, I. I. Popov

The Crimean seismological system in 1973 consisted of four seismological
stations: Simferopol', Yalta, Alushta and Feodosiya.

1
& @ 60 P AS

“ orE ©H=0-30 -0 A4 ]
3

Map of the Epicenters of Earthquakes in the Crimea

l1--energy of thé earthquakes; 2--accuracy of determining the epicenter;
3--depth of the focus, in km; 4--seismological stations

The coordinates of the epicenters of nearby earthquakes were determined by
the method of cross bearings according to the travel time curve of A. Ya.

- Levitska [1], and the energy class was estimated according to the nomogram
of Z. I. Aranovich [2] and more precisely defined by V. Ye. Kul'chitskiy
and V. G. Pustovitenko [3]. 1In processing the earthquakes in the Black Sea
and southwest of Feodosiya, the Jeffréys-Bullen travel time curve and the
energy nomogram of T. G. Rautian were used [4].
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The principal focal zones of the Crimean region are characterized by weak
seismic activity in 1973. Negligible reactivation was noted in the region
east of Feodosia. An earthquake occurred here on 20 February with K=12,
and on 16 August with K=10 (see diagram).

Catalog of Earthquakes in the Crimea in 1973
N - o — U

A

MoMmeuT Bo3- Koopmunarst TnyGwa | Knace N
Hara HHKHOBEHHA, INKUENTDE ouara, TOY- K Paficn
4ac, MHH, COK ¥°N ] »YE KM HOCTH
¥
1 2 3 4 5 6 7 8
Key: -
1. Date
2. Moment of origin, hrs, mins, secs
3. Coordinates of epicenter: ¢°N
4. Coordinates of epicenter: A°E
5. Focal depth, in km
6. Accuracy class
7. K
8. Region
[ . . . . . .
4 200 11 38 53 44,90 36,35 B 3emsoit A 12 Bocrouree ®eo-
) Kope® DOCHH
6.Vi 21 29 23,5 44,63 35,12 40 6 9  Oro-soctounee
Cynaxa
20.Vi 23 11 36 44,17 34,55 10-20 6 8  Ammmicko-Anyur-
THICKAA JOHa
v 15 14 44,5 44,3 333 40 A 9  Cesacronons-
CKag 30Ha
13.VIll 17 43 36,5 44,6 33,1 10-20 A 8 To xe
16.Vill 09 41 (44) 4.7 36,6 B :emlon A 10 Oro-soctounee
Kope Oconocun

% In earth's crust
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EARTHQUAKES IN THE CAUCASUS

. Papalashvili, Z. Z. Sultanova, A. Kh. Bagryamyan, L. K. Darakhvelidze,
. Lebedeva, Ts. A. Tabutsadze, L..A. Kakhiani, L. V. Labadze,

. Shalamberidze, L. A. Bikashvili, V, V, Chikovani, S. G. Kaziyeva,

. Geodakyan, A. Kh. Avakyan, M. D. Petrosyan, G. V. Sarkisyan,

. Mkrtchyan

.

BNzrs
<OHREO

On the territory of the Caucasus zone, bounded by the coordinates 38-45°

N lat and 38-52° E long, observations were made at 35 seismological statioms,
of which 28 were equipped with instruments with increased sensitivity. The
lidt of seismological stations in the Caucasus region, with an indication of
the equipment, is given in work [1]. Three new field seismological stations
were opened in 1973, and the data on the equipment for them is given below.

Parameters of Newly Opened Seismological Stations

- . L
1 2 . m
Ctsuleu T:"'%‘“' - T
pevp z E-W N-S
(3) Wexn (6) CcxM-3 15 300 16300 16300 02-1
i (4) Kamxapsu CKM-3 10 300 10 300 10 300 0,2-0,5
(7 CKa 1020 1020 1020 - 0,2-21,0
(8) CMTP - 8.6 - 2-§
(5) Auana- CKM-3 25000 25 000 25 000 0-0,5
- Key: )
1. Station 5. Anapa
2. Type of equipment 6. SKM-3
3. Sheki 7. SKD
- 4. Kadzharyan 8. SMTR

The curves of increase in the equipment at the seismological stations in the
Caucasus in 1973 are given in [2].
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Figure 1. Map of the Epicenters of Earthquakes in the Caucasus With Kz 9
l--energy of the earthquakes; 2--accuracy of epicenter determination

The coordinates of the hypocenters of earthquakes in 1973 were mainly deter-
mined by the method of intersections, using travel time curves, plotted for
the Caucasus and the Dzhavakhetskoye uplands. The coordinates of the hypo-
centers of the Turkish and Iranian earthquakes located over 100 kilometers
from the state boundary were found with the aid of the Jeffreys-Bullen
travel time curves. In some cases epicentral, isochronal and halving line
methods were used. When the composite bulletin was prepared, in addition
to data from the observations of the Caucasian stations, data from the
Operations Seismological Builetin of the Institute of Physics of the Earth
of the USSR Academy of Sciences and bulletins from Turkey, Poland and
Finland were used.

In 1973 epicenters for a total of 735 earthquakes were determined in the
- Caucasus, with the distribution by energy for the entire Caucasus, its
eastern section and the Dzhavakhetskoye uplands given below:

K 5 6 7 8 9 10 11 12 Total
Number of earthquakes: :
Caucasus 2 53 237 287 115 26 13 2 735
Eastern Caucasus - - 23 68 23 4 2 - 120
Dzhavakhetskoye
uplands 2 40 85 37 7 5 - - 176
27
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Figure 2. Map of Epicenters of Earthquakes in the Caucasus With K< 8

l--energy 'of the earthquakes; 2--accuracy of determining epicenters;
3--number of earthquakes in area: I--15 with K=8 and 9 with K=7;

1I--18 with K=8, 18 with K=7.8, with K=6; III--38 with K=8, 80 with K=7,
32 with K=6, 1 with K=5

The catalog has data on the basic parameters of the focal points of earth-
quakes with K2 9. The detailed station data, on the basis of which these’
parameters were determined, were published in [3]. 1In order to study the
special characteristics of the location of the earthquake focal points, two
maps of epicenters were plotted: on the first are mapped the epicenters

of earthquakes with K= 9 (Fig. 1), and on the second--with K=6.8 (Fig. 2).
As can be seen from these maps, in 1973 a large cluster of epicenters is
observed on the territory of the Dzhavakhetskoye uplands and the Eastern
Caucasus. The numbers of the regions on the map are indicated in accordance
with the division of the territory of the Caucasus given im [1].

The seismic activity of the Caucasus in 1973 is comparable in level with the
activity in 1972, The most significant seismic event in 1973 was the earth-
quake in the Yerevan region on 16 June at 08:59 (No 5). It appeared with

a maximum intensity of 5.5 points north of Yerevan. In order to ascertain
the macroseismic aftereffects of this earthquake, the central part of
Yerevan, the Norskiy tract and the Zeytunskiy and Agapiyakskiy regions of
the city were studied. It was revealed that strong damage was inflicted
only on the structures which had been dilapidated before the earthquake
(Fig. 3).
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Figure 3. Damage to a Building in Yerevan During the Earthquake on
16 June 1973.

Hairline cracks in the concrete aggregates were revealed in the upper floors
of some tall buildings in the area of the Zeytun and Norkskiy tract. In the
city of Parakar the earthquake was felt by many people in buildings and in
courtyards in the form of vibrations and shaking of the ground. In the
settlement of Sovetashen both the shaking of the ground and a wavelike
vibration of the soil was observed. Doors and windows shook, light objects
were shifted and dishes clattered. A wavelike vibration of the ground was
felt in the settlement of Vedi. 1In the city of Ashtarak a jolt was noted
that awoke people from sleep. Light objects fell and the clinking of dishes
was heard. At the Sovkhoz imeni Bagramyan, the earthquake appeared in the
form of a wavelike vibration of the ground. Doors and windows shook, and
opened and closed. In the city of Echmiadzin one jolt was felt. Hanging
objects vibrated, and light objects shifted from their place and fell down.
In the village of Voskevoz a wavelike vibration of the ground was noted.
Doors and windows shook, light objects shifted and the clinking of dishes

_ was heard. :

The recording of the earthquake on 16 June at 08:59 at the seismological
station at Leninakan is shown in Figure 4. Additional information on this
earthquake may be found in the article [4].

On 27 June, at 23:24, on the territory of the eastern part of the Lesser
Caucasus an earthquake occurred which was felt with maximum intensity of

5 points at the centers: Taknali, Ili, Bandivan and Baytar; at Gukasyan,
Amasiya, Zuykakhpyur, Kondzhali and Torosgyukh--4-5 points at Leninakan,

29
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Keti, Gyulubsulakh, Kazanchi, Sogatly-Muaelian--4 points; at Aykavan,
Kuzikyand, Arapa, Bavra--3-4 points; at the villages of Dzhadzhur,
Luysakhpyur, and Gyullidzha--3 points. The macroseismic epicenter of the
Gukasyanskoye earthquake is located between Taknali and I1i. The pattern

of isoseismic lines is shown in Figure 5. Additional information on this
earthquake is given in work [5].

Brief data on the macroseismic manifestations of individual earthquakes in
1973 are in the catalog.

4
4 L4) IS
£

—— . —— i

Figure 4. Recording of the Earthquake on 27 June 1973 at the Leninakan
Station with a SKM~3 Instrument
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Figure 5. Macroseismic Map of the Gukasyanskoye Earthquake on 27 June 1973.
Compiled by A. Kh. Bagramyan, Z. G. Geodakyan, V. G. Papalashvili.

Catalog of Earthquakes in the Caucasus With K> 9 in 1973

™ deno M BO3- Koopllﬂ'::fu ::{f‘:- :;:cc Mlx ::iio- MaxpoceRcMirie-
; a/u wac, e, cexc | PN | NOE | T kM | Hocta us cxne paunbie
1 2 3 4 5 6 7 8 9 10 11
Key:
1. Number, in order
2. Date
3. Moment of origin, hrs, mins, secs
4, Coordinates of epicenter: { °N
5. Coordinates of epicenter: A°E
6. Focal depth, in km
7. Accuracy class
8. M
9. K
10. Number of region
11. Macroseismic data
January
1 2041080 433 452 A 9 13 TIpouu,4 Ganm
2 21 02 29,2 40,2 45,8 A 10 8  Bapmemmc,
§ Gamnos; Topue,

4,5 Ganma
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12 3 4 5 6.7 89 10 11
3 00 54 33,1 434 395 A 9 10 Coun, 3—4 Gamma
03 24 305 39,0 484 A 9 14 .
4 14 51 43,1 43,3 39,5 A 9 10 Coun, 4 Ganm
1 6 15 39 27,5 378 46,6 A 42 11 17 Ileuxopaus, 5 Gan-
nos; Topwuc,
4-5 Gannos
7 17 46 438 38,3 470 A 9 17
11 20 51 26,6 436 386 A 9 10
13 00 16 17,9 41,33 4407 0-10 a 9 6 [Imammck, 4 Sama
15. 10 44 28,3 40,7 483 A 10 7
- 21 10 17 01,5 40,3 459 A 9 8
22 05 38 03,7 42,7 46,8 A 9 3
23 00 03,6 42,7 457 A 9 3
24 20 15 00,0 43,1 470 A 9 3
26 07 15 19,9 42,1 457 A ¢ 3
17 54 20,5 385 452 A 9 17
27 12 17 544 399 46,7 A 9 8
28 20 54 54,5 41,20 4397 0-10 a 9 6
2 30 07 52 19,0 381 424 B 38 11 16
. 14 08 389 43,6 453 A 9 13
February
6 12 14 28,6 444 435 A 9 12
7 08 51 57,7 4117429 0-10 6 9 16
9 02 54 49,5 38,7 440 A 9 16
11 16 03 13,5 394 489 A 9 7
13 23 54 38,5 426 462 A 9 3
14 - 1725384 398 426 A 9 16
17 07 10 164 41,18 4448 0-10 6 9 8
21 00 24 10,2 40,3 423 A 10 16
02 55 52,5 402 482 A 9 7
16 47 58,1 429 47,1 A 36 10 3
28 09 54 47,2 41,3 427 A 9 16
. ~ March —
1 21 54 104 40,7 478 A 9 1
2 05 53 164 41,1 424 A 10 16
3 08 50 39,6 41,27 4405 0-10 a 10 6
09 17 340 41274403 0-10 6 9 6
14 49 239 40,4 426 A 9 16
J1 08 S5 13,3  41,374403 0-10 a 10 6  Imanuuck, 4 Gana
08 59 45,7 41,414408 0-10 a 10 6 " »
13 11 18599 430 455 A 9 3
14 0618 52,5 430 468 A 9 3
29 22 34 548 42,7 473 A 9 3
April
6 0546308 394 478 A 9 17
8 2031587 416 409 20 A 10 10
15 07 30159 385 44,1 A 9 16
09 08 34,5 384 442 A 9 16
11 58 484 436 452 A 9 13
19 22 128 426 463 A 9 3
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- 1 2 3 4 5 6 7 8 9 10 11
16 01 04 504 426 463 T A 9 3
20 14 10 244 43,1 448 A 9 2
22 1718136 41,134401 0-10 6 9 6
2101102 431 458 A 10 13 Tpoanu#, S Gannon
21 27 482 432 459 A 9 13
25 0508 23,7 403 466 A 9 8
28 18 30 16,0 41,8 4873 A 9 3
30 1316 19,7 434 439 A 9 13
3 1409 314 434 439 IS A 3911 13
15 48 194 434 439 A 9 13
15 53 00,8 434 439 -~ A 9 13
May
3 2216 317 43,5 434 A 9 2
6 1958213 40,1 425 A 9 16
- 7 0317 231 435 443 A 9 3
9 20 53 16,9 42,3 464 A 9 3 .
14 1510113 41,30 44,05 0--10 a 10 6  IImauucH, 4 Ganna
15 14 38 55,7 389 44,2 A 10 16
16 05 48 58,1 42,38 43,05 6 9 2 Twxubyms, Lxan-
Ty60, 3~-4¢ Gamna
4 19 2150336 426 454 A 41 11 3 Dywers, Bajanetw,
’ 3-4 Ganna
21..:03 51 35,1 43,2 453 A 9 13
23 0049 19,2 38,6 484 A 9 14
28 20 56 41,1 39,0 44,0 A 9 16
30 04 22 178 434 45,1 A 9 13
‘ June
1 0935458 41,37 43,97 0-10 6 33 10 6 Bornanoska,
. 4 Gama
3 2309 33,7 434 45,1 A 9 13
13 01 23 50,8 40,4 46,1 A 10 8  KuposaGan,
3 Gamna
' , 9  Epesas,
: ) 16 08 59 08,3 404 ‘44,5 20 A 37 11 sgcs o o8
22 23 06 18,7 384 449 A 34 10 17
27 17 19 09,7 41,3 439 0-10 A 9 8
2324 30,2 41,1 439 0-10 6 10 8 See text
30 20 07 23,8 41,23 4405 0-10. 6 9 6
July
1 2311170 429 465 A 9 3
2 2310 23,5 41,30 43,78 0-10 6 9 6
3 04 15 01,0 40,8 508 A 9 11
4 16 26 25,6 38,8 449 A 9 17
8 21 1) 28,2 41,4 459 A 9 7
9 20 42 21,2 40,9 44,2 A 9 8
11 09 02 05,0 424 450 A 3
12 13 33 10,6 39,2 439 A 9 16
6 13 10 05 13,0 38,1 499 A 11 11
17 04 33 04,4 435 454 A 9 13
- 18 14 46 12,3 42,3 455 A 9 3
20 02 36 42,0 39,7 508 A 9 1
22 09 34 08,0 398 441 A 9 16
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1 2 3 4 5 6 -7 8 9 10 11
25 2302229 41,084387 0-10 6 9 8
26 00 44 58,3  41,0843,88 0-10 6 9 8
0215006 41,114393 0-10 6 9 8
_ 27 06 00 556 419 48,1 A 9 3
7 22 24 394 384 465 A 40 11 17
30 07 30 11,7 434 456 A 9 13
August
4 0815557 431 472 7 T TAT 10 3
.20 29 57,1 38,8 488, A 9 14
.6 2121363 43,0 470 A 9 3
10 0411120 43,1 452 A 9 13
11 18 41 457 39,3 457 35 A 9 8
13 18 22254 41484367 0-10 6 9 6
15 1314 114 42,8 454 A 9 3
17 1310250 41,8 457 A 9 3
22 0939 04,7 42,5 47,7 9 3
26 09 30 54,6 38,3 44,7 35 10 17
28 07 24 59,6 39,6 448 A 9 16
29 04 31 02,6 434 439 A 9 13
15 12 35,5 43,4 438 A 9 13
8 30 07 3721,0 379 428 A 52 12 16
19 23 31,4 438 43,1 A 9 2
9 31 04 57108 43,2 452 A 40 11 13
September
3 0819375 41,3 457 A 10 7
4 0150112 389 483 A 10 14 Jenxopum,
4 Ganna
04 50 44,5 385 454 A 9 17
6 1004 464 41804311 0-10 a 10 S
10 11 363 41,80 4311 0-10 6 10 5
10 8 0658462 435 439 A 40 11 13 Hanwmk,
5 Gamos»
12 01 04 37,2 41,85 43,17 2 9 5
15 2243422 399 428 A 10 16
19 18 16 33,8 42,37 43,07 6 9 2 Txubynu,
3-4 Sam
23 16 27 46,6 43, 459 A 9 3
October
‘ 11 30924 421 32 411 A 42 11 1 Cyxymmu, 4 6anma
, - 10 00 25,3 43,13 41,07 6 .10 1
12 11 38 302 43,21 41,10 6 38 11 1
10 04 45274 414 486 A 9 3
15 19 11260 43,7 451 A 9 13
- 17 04 35081 41,1 459 A 9 7
18 19 19 40,2 432 452 A 9 13
23 09 09 43,1 41,4 498 A 10 1
26 0017335 40,9 475 A 10 7
13 13 11 49,0 40,7 48,2 A 11 3
16 40 16,2 41,2 40,6 A 9 10
27 02 14 42,1 43,1 448 A 9 13
34
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1 2 3 4 5 6 . 7. 8 9 10 11
November
3 0354094 392 416 B 9 16
10 0114413 392 443 A ¢ 17
11 03 02 047 39,7 446 A 9 1
22 04 34 447 436 456 A 9 13
11 41 00,1 43,6 458 A 9 13
1811 330 403 472 A 9 7
: : December _ L
1 0838378 395 434 A 9 16
5 1257399 433 430 A 9 2
14 6 0115006 403 463 15 A 11 8 See separate article
. 0237111 430 474 A 9 3 Maxauxam,
. ' 4 Ganm
8 0537268 424 431 A 9 2 Txubymn,
- 4 Ganm
13 04 05 500 392 46,2 A 9 8
15 14 0911460 419 490 75 A 54 3172 11 Hacocuoe,

34 Gaum
17 0056 521 406 417 A 9 16
18 01 18028 430 470 A 9 3
26 09 04 140 43,2 452 A 9 13
27 1130208 43,0 44,7 A 9 2
28 20 37 465 40,3 459 A 9 8
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MARDAKERT EARTHQUAKE ON 6 DECEMBER 1973
V. P. Kuznetsov

On 6 December 1973 at 01:15:06 Greenwich time an earthquake with K=11
occurred, which was felt in the mountain population centers located in the
vicinity of the banks of the Terter and Gyandzha rivers and others. The
basic parameters of the earthquake were: §=40.3°N, A=46.4°E, and the depth

" of the focus was 5 kilometers. The earthquake was accompanied by a single
aftershock. TInformation on the origin times of the P and S waves, as well

as on their amplitude (A) and period (T) are given in the table. The read-
ings were made from the recordings of the earthquake at temporary stations
equipped with VEGIK instruments and registers with a time base of 120 mm/min.

Instrument Information

(1) (2) Berynnemun sonn s-pl A T Agrax
Craramen (57 cex | o | ok 1K
e vt | P, cen(4)| S, cef3) (6) . N-S E-W !
(7) Kempbammap O1 15 i 96 i14,6 50 37 0,35 49 11
(8) 3ypmabaa O 15 {102 {150 48 37 :
9) Ixadapxan 01 15 i308 53,5 22,7 178 0,60 - 143

0115 iP320 550
(10)Xansmum 01 15 1415 1695 280 224 0,06 045

_ Key:
1. Station 6. S-P, in seconds
2. Wave origin 7. Kel'badzhar
3. Hours, minutes 8. Zurnabad
4, P, in seconds 9. Dzhafarkhan
5. S, in seconds 10. Sal'yany

The geological conditions were -represented mainly be the adjusted state of
the Shamkhorskiy, Geygel'skiy, Mrovdagskiy and Karbakhskiy anticlinoria,
where the fold formation has been destroyed by granitoid intrusions which
originate primarily in the anticlinal parts of structures formed by Middle
Jurassic volcanogenic strata.
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Diagram of Isoseismal Lines of the Mardakert Earthquake on 6 December 1973.
Drawn Up by V. P. Kuznetsov

l--epicenter according to instrument data; 2--intensity

Against this background of anticlinoria, the Dashkesano-Zurnabad intrusion
(synclinorium of the same name) stands out. The Dashkesan synclinorium
and intrusion were extended in a latitudinal direction and cut the sur-
rounding rock. The latter is the criterion for singling out a fault that
lies deep.

It is not simple to solve the problem of the rearrangement of an old struc-
ture of rocks and the new formations due to the change in the surrounding
rock by intrusions.

Relatively low thickness is shown by the granitoid intrusion of Uchtap and
Kizilkay, located on the southern outskirts of the city of Kirovabad, in
the region of the boulder-gravel deposits of the alluvial fan of the
Gyandzhachay River, along both sides of it.

The manifestations of volcanism complicated the formation of the geological
structures. For example, with the slight thickness of the sedimentary rock,
volcanogenic formations have developed widely in the form of lava beds, .
andesites, andesite-basalts and intrusions.

Macroseismic Information

Mardakert-Madagiz (6-7 points). During the earthquake, in houses built of

stonework, cracks appeared in the walls and arches for the ceiling and
plaster crumbled; tiles fell from the roofing, doors and windows shook
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and banged, hanging objects swayed wildly, household items shifted and
water splashed out.

Zurnabad (5 points). Two jolts were felt. Lamps swayed slightly, doors
and small windows opened, the floors and ceilings creaked, window panes
jarred, and dishes rattled. Underground rumbling was also heard. People

- left their houses. The head of the seismological station, Ch. M. Mustafayev,
reports that a gust of wind rushed over the village (from the direction of
the village of Dashkesan) and immediately died down. There were no damages
to the buildings.

Khanlar (5 points). Hanging objects swayed slightly and dishes rattled.
A vertical jolt was noted, and then a wavelike vibration; for 3-4 seconds
an easily discernible slight sound was heard. People were awakened; some
from the jolt and others from the rumble. There was no damage to the
buildings.

Kel'badzhar (5 points). In some houses cracks appeared, plaster came off,
furniture shifted and dishes fell off the table. Cracks running from north
to south, up to 2 centimeters wide, were formed in the ground. Many people
determine the direction of the vibrations toward Mardakert. There were
analogous observations at Shaumyanovsk.

Dashkesan (5 points).. Many people felt the earthquake as a jolt, and a
loud rumble was heard, coming from the south, lasting up to 3 seconds;
people left their quarteérs. Dishes clattered.

Lachin (5 points). The ground was observed to vibrate; dishes clattered
and pendulum wall clocks stopped; a jerky, prolonged rumbling was heard.

Istisu, Mir-Bashir, Goris (4 points). The earthquake was manifested in the
form of wavelike vibrations, and people sleeping woke up; chandeliers
swayed slightly.

Shusha, Stepanakert (3 points). Most people felt the earthquake in the form B
of vibrations. Some people (who were sleeping) did not feel the earthquake.

Kirovabad, Agdam, Krasnyy Bazar, Kedabed (2 points). Many people did not
notice the earthquake.

The macroseismic manifestations of this earthquake are shown on the map-
diagram. The intensity was estimated in accordance with work [1].

The author is grateful to E. G. Giodakyan, head of the seismological station
at Leninakan, for the information on the earthquake.
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EARTHQUAKES AT KOPET DAG
G. L. Golinskiy, K. D. Lagutochkina, A. R. Rakhimov

In 1973, materials on earthquakes in the Kopet Dag seismic' zone, bounded by
the coordinates 36-42° N lat. and 52-62° E lon., were obtained from the
data of seven seismological stations: two reference (Ashkhabad and Kizyl-
Arvat) and five regional (Vannovskaya, Kara-Kala, Kizyl-Atrek, Krasnovodsk,
Nebit-Dag). The observations of the earthquakes were considerably improved
due to the continuing work on expanding the network of seismological
stations. The information on: the seismicity of the zone was supplemented
by new temporary regional stations: Kaakhka, monitoring the seismicity of
Eastern Kopet Dag and Northeast Iran (Meshkhedskiy Rayon); Bakhardok,
located in the Central Kara~Kum, and also by an expeditionary observation
point at the meteorological station at Chagyl, provided with seismic equip-
ment to register earthquakes in the northwestern regions of the Kara-Kum
sands, adjacent to the Krasnovodsk plateau and the Kara-Bogaz-Gol Gulf.

The location of the seismological stations is shown in Figure 1, and the
parameters of the instruments of the principal stations are given in -
work [1].

The present positioning of the stations has ensured approximately uniform
coverage of the seismic situation in all the regions of the zone for earth-
quakes with an energy level of Kz 11. Reducing the level of representa-

- tiveness of the earthquakes recorded to K=t 10 requires that the distances
between the stations, which now reaches 150-200 kilometers, be cut in half.

For differentiafed study of the seismicity and ascertaining of the regional
differences in the seismic conditions, the territory of the Kopet Dag zone
has been conditionally divided into seven regions, differing in geological
formation and seismotectonic conditions: 1l--the eastern part of the water
area of the Caspian Sea, encompassing the Kara-Bogaz-Gol Gulf; 2--the
Krasnovodsk plateau, outlined at the west and southwest by the Caspian Sea,
and on the north--by the coastal area of the Kara-Bogaz-Gol Gulf; 3--the
Caspian lowlands, adjacent on the west to the Caspian Sea, with inclusion
of the Gorgansk region of Northern Iran; 4--the Kara-Kum sands; 5-~the
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Cis-Kopet Dag foredeep; 6--Kopet Dag, including the northern province of
Iran, Khorasan; 7--the southern part of Northem Iran.
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Figure-1l. Map of Epicenters of Earthquakes in Kopet Dag With K> 9.
Drawn Up by K. D. Lagutochkina.

l--energy of the earthquakes; 2-~-accuracy of determining the epicenter;
3~-depth of the focus, in km; 4--boundary of the regions; 5--permanently
operating seismological stations; 6--temporary. In the inset: map of the
epicenters of earthquakes with K=4-8. l--number of epicenters at same point;
2--energy of the earthquakes. For other designations see the main map.

The seismic observations were made by the Laboratory of Regional Seismology
of the Institute of Physics of the Earth and Atmospherée of the Turkmen SSR
Academy of Sciences. In addition to the authors, associates of the
laboratory N. A. Makarenko and A. K. Musayeva, headed by K. D. Lagutochkina,
processed the instrument data. An analysis and summarization of the data
from the processing were performed by G. L. Golinskiy and K. D. Lagutochkina
and A. :R. Rakhimov supervised the instrument observations.
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Table 1. Distribution of Earthquakes by Energy Classes

‘K
B
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5)  Kuo-Apear - - - - - 1 - - - - 1
(6 Kussm-Atpex - - - - - 1 - - - - 1
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8). To xe (5—F>10cex):
E 3; BankoBcxas - - 1 16 51 32 5 - - - 105
4)  Auaen - - - - 2 9 3 - - - 14
% Z§ Kapa-Kana - - - - 2 3 1 - - - 6
Kusbul- ATpex - - - 1 4 s - - - 10
(5) Kusun-Apgar - - - - 2 - - - - 2
(9) Hroro 7 12 40 105 150 130 59 15 4 5 527

Key:
1. Earthquakes for which epicenter coordinates were determined
Local earthquakes (S-P< 10 sec.), recorded by individual
stations: :
Vannovskaya
Ashkhabad
Kizyl-Arvat
Kizyl-Atrek
Kara-Kala
. Same (§-P = 10 sec.)
Total

N
.

O oW~ W

The methodology for processing the data on earthquakes in the Kopet Dag zone
mainly remained similar to that used in preceding years. The method of
intersections, using the travel time curve of Ye. A. Rozova was used in
determining the coordinates of the epicenters [2]. Classification of the
accuracy of determining the coordinates was adopted in accordance with the
Atlas of Earthquakes in the USSR.

" The energy class of the earthquakes was established according to Rautian's

nomogram [3]. The magnitude of the earthquakes was determined from the
surface waves. For more precise determination of the position of the epi-
centers of earthquakes with M2z 4 (K> 11), recorded by more distant
stations, the bulletins from seismological stations located outside the
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limits of Turkmeniya were drawn in; Baku, Samarkand, Tashkent, etc., as
well as the data from the Operational Seismological Bulletin of the IFZ
of the USSR Academy of Sciences.

In view of the special features of the existing positioning of seismologi-
cal stations in the Kopet Dag zone, it is not possible to determine the
depth of the focal points of the earthquakes by using the known instrument
methods. For individual strong earthquakes in the zone (M2 4), the depth
of the focal points was calculated on an electric computer from the data
of seismological stations in the USSR and the world [4, 5].

In this work, for the first time the depths of occurrence of the focal
points for all the earthquakes in the zone were determined according to
the method of N. V. Shebalin [6], based on using the mean relation between
the intensity at the epicenter Ip, the magnitude M and the depth of the
earthquake

Io=bM—vlgh+c. )

The comprehensive study of the macroseismic and instrument data, made by

G. L. Golinskiy through analyzing and summarizing the extensive information
on earthquakes in Turkmeniya during a period of over 2,000 years, made it
possible to determine the coefficients of the equation for the macroseismic
field and to express the relation (1) in the following form:

I,=1,5M~38gh +35. &)

From this it is possible to obtaine the magnitude of the value for the
depth of the focal points of earthquakes in the Kopet Dag zone

lgh = (1,5M— I, +35)] 38. ®

In this work the focal depths were determined according to the macroseismic
data from a nomogram [7], constructed for convenience in computation in
accordance with the equation (3).

As the result of using the method, it was established that in the case of
a perceptible earthquake, the focus of which lies close to population
centers, the error in the accuracy of determining its depth lies within a
range of 1.14A4 4 g1.54, and in the absence of information on the nature
of the perceptibility of the vibration--within a range of 1.54 £ A<24 .

In 1973 the network of seismological stations in Turkmeniya registered
527 earthquakes with K=4-13 according to Rautian's classification. A little
over half of the total number of earthquakes--265, which is 50.3 percent--

proved to be local and were recorded only by individual stations: 128
earthquakes (24.3%) occurred at epicentral distances with S-P << 10 seconds,
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and 137 earthquakes (26%)-—-at distances with S-P > 10 seconds. Among the
local earthquakes there.are 18 jolts with K=10, but their epicenters were
not determined, in view of the registering of the earthquakes only by near-
by stations. The distribution of earthquakes registered, depending on the
energy class, is given in Table 1.

The position of the epicenters for 262 earthquakes (49.7%) which occurred
on the territory of the Kopet Dag zone and are given in the table, was
determined. The spatial positioning of the focal points is depicted on
the map of epicenters with an energy of K=9-13 (see Fig. 1), and of lower
energy levels K=6-8, on the inset map of the same scale.

An analysis of the maps of the epicenters gives a general idea of the seis-
micity of the region. The distinguishing feature of the seismic activity
of Kopet Dag in 1973 is the absence of strong earthquakes with K> 13.

At the same time, there were five jolts on its territory with an energy of
K=13 (M 5), localized in the central part of Northern Iran. Two of them
were recorded in the same region in which an earthquake with similar inten-
sity occurred in 1972, and the rest of the focal points occurred in more
northern areas of Iran—-in Central Khorasan. According to information from
Teheran Radio, the earthquake on 29 January was felt in some villages of
Western Khorasan (Iran) with an intensity of 5 points (on the MSK-64 scale).
These jolts were not noticed on the territory of the Turkmen SSR.

The epicenters of three jolts with K=12 (Table 2) were located within the
limits of the focal zones of earthquakes with K=13.

One earthquake with K=12 occurred on 20 August at 01:27 in Western Turkmeniya.
Its focus lies in the southwestern spurs of the Karagez Range, where there
are no population centers. According to the accounts of shepherds, during
the earthquake quite a strong vibration of the ground was felt; metal dishes
in the hut rattled and water splashed out of the pail; guard dogs and live-
stock showed alarm. The earthquake was felt with an intensity of 4-5 points.
In the villages of Beki-Bent and Danata, 40-50 kilometers away from the

focus to the northwest and the north, the inhabitants did not notice the
temblors.

Just as in 1972, a dense concentration of focal points is observed in the
position of the epicenters in Northern Iran and on Turkmenian territory

and southeast of Kara-Kala. It is impossible to establish a clear-cut
boundary between these areas. It is possible that this is the result of
the small number of seismological stations monitoring the tectonic activity
of the region. As new stations are opened and factual material is accumu-
lated, it will probably be possible to mark a certain boundary between
these areas or to ascertain the conformances to principle of the easing of
stresses in each of them. The area noted is bounded by the coordinates
37-38.5° N lat., and 55.5-57.5° E long.
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Table 2. Strongest Earthquakes in Kopet Dag
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: : 6 Gannon (9
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. Kacunitckoro Mops
Key:
1. Date
2. Moment of occurrence, hrs, mins, secs.
3. Coordinates of epicenter
4. Depth of focus, in km
5. Number of region
6. Comments
7. Southwestern Bodzhnurda (Iran), 4 points
8. Western Khorasan (Iran), 5 points
9. Northern Iran, 6 points

10. Same
11. Western Turkmeniya, 4-5 points
12. Southern coastal region of Caspian Sea

Southeast from Krasnovodsk, in the depths of Iran, a strip of epicenters is
also traced, the occurrence of which is apparently confined to a deep fault.
Single epicenters of strong earthquakes (K =10) were localized in the
region of Nebit-Dag, and weaker ones--Kizyl-Arvat, Kizyl-Atrek, Ashkhabad.
Around the latter, as well as near the Vannovskaya station, a whole series
of weak shocks were recorded with 5-FP <C3 seconds and K=5-8. It should be
noted that the region of the Krasnovodsk plateau and the eastern part of
the Caspian Sea proved to be less active in 1973 than in 1972.

The genera] level of seismic activity throughout the region was much higher
than last year's because of strong earthquakes with. K=13, of which there
were five in 1973 and only one in 1972. Some 65 earthquakes of other energy

classes (K=10-13) occurred in the period studied, while in 1972 there were
75 of them.
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Figure 2. Time Distribution of Earthquakes in Kopet Dag
l--energy of earthquakes; 2--months

A brief analysis of the seismicity of the region, made according to the
location of the focal points on the map of epicenters (see Fig. L), although
it indicates certain conformances to principle of the concentration of the
separation of earthquakes with respect to individual regions in the zone,
does not afford us the possibility of seeing the temporal course of events
and tracing the process of accumulation and easing of tectonic stresses
throughout the zone.

1f, however, we examine the maps of the epicenters in conjunction with the
diagram of the distribution of earthquakes in time (Fig. 2), a graphically
expressed picture is created of the sequence of seismic events.

As can be seen from the diagram, a lessening of stresses in the first
approximateion occurred quite unevenly: 1in the central section of the zone,
at the boundary of the meridians of 56-58°E lon, it was more intensively
marked. After beginning in the early days of January beyond the limits of
the area noted, with a strong earthquake (K=11) in the Nebit-Dag region,
where temblors with a magnitude of 4 points were felt, on the next day, on
7 January, the central section of the Kuchan-Meshkhedsk fault "went into
operation," and an earthquake of similar intensity occurred there near the
Iranian city of Kuchan.

A week -later, on 14 January, similar phenomena were observed southwest of

Kuchan, accompanied by a series of less intensive repeated shocks. TFive days
later, on 19 January, a further easing of the stress occurred here, in the
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form of a stronger earthquake with K=12. According to an Iranian Radio
report, the earthquake frightened the population, and was.felt with an
intensity of 4 points.

At the end of the month, on 29 January, the process of easing included the
region lying a total of 100 kilometers northeast of the preceding one:

here an earthquake occurred with K=13, which was felt, according to the

same source, with a magnitude of 5 points. We do not have detailed informa-
tion on the further course of the process in the focal zone. Still, though,
it may be mentioned that, in addition to the separate weak aftershocks with
an energy of K=8-9, no jolts even with K=10 were noted here.

The relative lull in the next three months may also be noticed on the die-
gram. This is indicated by the fact that there were only two jolts that
with respect to the power of the energy released did not exceed K=11, as
well as by several weaker earthquakes.

In the middle of May the level of seismic activity rose to the south of
Central Khorasan. On 17 May an earthquake occurred here with K=13, and on
22 May the jolt was repeated.

It is possible that these earthquakes served as the cause of further tec-
tonic shifts in the western longitudinal direction, where, during the next
week, two more earthquakes with K=10 were recorded.

The June-July period proved to be very quiet: only one earthquake with
K=11 occurred west of the Iranian city of Bodzhnurd, and a few underground
jolts with less intensity were felt. One of them had a focus directly in
Turkmeniya, south of Kara-Kala.

In August the activity of the Bodzhnurd region (Northern Iran) rose sharply.
In the epicentral zone of weak earthquakes that had occurred there in June-
July, on 2 August in 30 minutes there were two strong jolts with M=4.9 and
4,6, The first of them, according to reports from Iranian newspapers, were
accompanied by'a rumble and caused small cracks in village buildings with
local construction (6 points). The inhabitants hesitated to go back to
their houses for several days because of the cluster of aftershocks, of
which the jolt on 4 August reached K=12, and .on 8 August--K=11.

On 20 August there was quite a strong earthgucke (K=12) in Western Turkmeniya
—-in the southwestern section of the Karagez Range (see above).

If one compares the process of easing of stresses in January in the direction
from Nebit-Dag to the regions of Kuchan and in August, which were in the
reverse direction, an interesting feature is discovered: the focal points

of the earthquakes on 6 January (Nebit-Dag), 7 January (Kuchan), 2 August
(Bodzhnurd) and 20 August (Karagez) were located in the same zone of faults,
intersecting Northern Iran and Western Turkmeniya, which has a northwest
strike and is characterized by intensive movements. In this case the
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_ removal of the elastic stressea in one part of the fault causes a redistribu-
tion of the process of theilr accumulation in the peripheral sections of the
highly active belt of tectonic activation, which also are rapidly relteved
by earthquakes.

The revealing of a temporal conformance to principle, frequency and energy
level of these tremors will be possible, as factual data accumulate over
longer periods.

A further analysis of the sequence of earthquakes makes it possible to note
a gradual dying down of seismic activity by the end of the year, accompanied
by a small dispersal of events throughout the entire expanse of the zone.
After two earthquakes with K=11, which occurred in the first half of
September on Turkmenian territory with the limits of the southeastern part
of the Kara-Kala region, where a small, but very compact group of shocks
was noted, on 20 September an earthquake with K=11 occurred again in the
mountain structure of the Karagez Range. Next day there was an earthquake
with K=10 in the southwest part of the zone, in the region of the boundary
of the USSR and Iran, near Kizyl-Atrek. A series of weaker focal points
extended in a chain along the entire zone--from the Caspian Sea to the
Ashkhabad meridian.

A similar distribution of focal points was also observed in the last quarter
of the year, in the course of which one earthquake with K=11 occurred in the
Caspian lowlands, between Krasnovodsk and Nebit-Dag, and about 50 earthquakes
with an energy level of K=10. Among them was a perceptible earthquake which
occurred in the villages of Vannovskoye, Chuli and Firyuza with a magnitude
of 3-4 points. Its focus was located at a shallow depth, about 10 kilometers,
which was estimated according to macroseismic data. Its energy class was 9.

A survey of the seismic activity of Kopet Dag shows that the development of
the seismic process in 1973 should be regarded as a relatively quiescent
background. Despite the series of earthquakes that occurred in Northern
Iran even with an energy of K=13, throughout the Kopet Dag zone the process
of accumulation of elastic stresses was predominant. The absence of strong
earthquakes on Turkmenian territory also attests to this.
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Catalog of Earthquakes in Kopet Dag in 1973
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Key:
1. Date
2. Moment of origin, hrs, mins, secs
3. Coordinates of epicenter: ¢ °N
4. Coordinates of epicenter: A°E
5. Focal depth, in km
6. Accuracy class
7. K
8. Number of region
January
5 o939 39 511 @S) 7 6
6 22 45 07 394 54,5 (28) i1 3
7 09 50 09 372 58,0 (23) b 11 z
10 23 26 373 58,5 (30) 8 ¢
20 36 16 373 58,3 (30) ‘8 4
11 11 23 17 372 54,8 (40) 9 :
13 18 33 20 378 584 (25) 7 :
14 20 29 21 36,5 568 25s) A 11 ]
16 08 02 34 373 55,7 (30) 10 7
17 22 17 20 373 56,5 (30) B 10 ¢
18 11 01 59 379 51,7 (22) 7 4
19 05 49 36 36,6 572 (42) B 12 :
09 39 02 38,0 516 (28) 8 S
23 00 21 36 37,7 58,2 (18) N p
25 11 02 06 319 576 25) 8 <
18 54 45 37,7 56,1 (30) 9 J
29 10 32 50 379 57,6 (20) 7 s
10 43 18 37,6 58,0 (25) 8 7
13 24 S5 371 55,8 (40) 13 :
30 08 54 21 374 58,0 22 7 p
31 11 52 09 380 58,1 (10) 8
‘ February
2 01 49 10 315 546  (40) 9 3
3 00 48 59 38,7 56,7 (35) 9 6
4 11 08 45 379 569 3%) 9 6
6 19 43 23 379 578 (20) 6 6
9 06 16 29 38,1 578 (35) 9 6
09 49 25 36,8 56,3 (35) 9 7
10 16 58 25 38,0 58,1 @15) 5 6
11 13 34 21 317 534 (20) 6 6
12 08 35 41 375 58,1 (25) 7 [
16 58 37 37,7 572 (30) 8 6
17 16 03 375 582 (25) 7 6
17 51 54 374 58,1 © (29) 7 6
49
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1 2 3 4 5 7
19 51 52 375 584 Q@7 8 W
4 0008 54 312 584 (40) 10 6
16 103854 378 57,7 25) 7 6
105451 377 518 25) 7 6
111637 379 517 25) 7 6
: 134327 384  S70 (35) 9 6
19 073526 381 576 @n 7 6
073927 381 585 28) 1 s
1959 17 383 57,1 39) 9 6
202623 383 568 (35) 9 6
21 112113 381 585 @25) 7 5
17 32 01 38,0 58,1 - (13) 5 6
223146 360 570 (33) 9 7
23 110246 380 581 (10 6 6
11185 382 569 @45 10 6
26 074327 383 580 39 9 5
093224 383 569 40) 11 6
130736 358 550 (35) 9 7
17 58 5 38,3 58,1 (35) 9 5
27 08 17 15 38,0 58,1 (18) 6 6
12 37 43 36,9 58,2 (30) 10 7
180339 380 58,1 (10) 5 6
28 10 01 49 384 57,0 (35) 9 6
111619 377 578 30) 8 6
March
2 153301 380 58,1 (10) 6 6
6 07 0002 379 519 (20) 6 6
7 07 42 06. 38,0 58,1 (1_0) 7 [
13 07 44 39. 37,7 58,5 (25) 7 6
‘14 10 36 18° 37,7 585 (30) 8 6
2320 088 370 585 (33) 8 6
15 123753 383 572 @8) -8 6
210816 372 582 (28) 8 6
- 16 07 29 17 38,1 58,0 (18) 6 6
18 074116 372 569 (28) 10 7
20 081212 379 517 23) 7 6
21 5230 375 57,5 (30) 8 6-7
% 0031 38 383 573 35) 9 6
27 192713 357 558 (35) 9 7
29 05 49 01 382 559 (33) 10 3
_ 30 072823 380 S8, @0 6 6
10 54 17 319 517 (25) 7 6
April
4 12 50 03 37,2 51,7 (35) 9 7
6 1210 03 383 562 25) 8 6
10 10 20 02 37,7 56,5 »(30) 10 7
12 15 54 50 37,3 57,0 an 11 7
13 185231 373 572 (33 9 7
14 14 31 36 38,1 56,6 (40) 10 6
21 13 04 58 37,7 564 35) 9 7
24 05 11 57 375 563 30) 10 6
28 05 12 01 38,0 56,2 (35) 10 7
50
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1 2 3 4 5 6 7 8

May
2 233943 365 552 . (40) 9 7
13 172023 380 58,1 (10) 5 6
201109 3716 582 (200 - 7 6
- 14 08 12 27 380  S8,1 as)y . 7 6
17 16 11 35 357 576 (38) B 13 7
s 10 40 37 380 581 (15) 7 6
20 03 29 03 376 56,3 35) 9 7
22 00 50 12 35,3 57,1 45) B 13 7
09 38 52 36,0 562 (30) 10 1
24 23 44 54 81 581 (15 6 6
25 11 03 09 38,0 51,1 (22) 7 6
27 2310 31 380 58,1 (15) 6 6
28 11 28 16 380 581 (10) 7 6
29 10 54 47 380 58,1 10 6 3
31 09 03 56 315 559 33) ~ 10-11 7

June
1 00 55 31 380 58,1 (18) 7 6
4 21 31 23 381 569 (45) 10 6
5 09 45 45 380 58,1 (15) 6 6
8 01 13 34 378 588 Q@2 7 5
20 55 56 37,7 588 (40) 9 6
9 05 27 49 372 58,1 43) 10 7
05 30 29 317 582 (40) 9 6
10 19 40 48 372 569 (50) 10-11 7
13 18 51 01 3718 579 30) 8 6
18 07 33 40 374 512 @s5) 10 7
20 11 09 02 318 S18 (28) 3 6
21 10 00 57 311 519 @5) 1 6
12 09 32 365 595 (40) 10 6
27 11 00 33 380 58,1 Q0 7 6
29 06 37 04 3715 566 (30) 10 7
17 24 32 380 58,1 (18) 5 6

July
4 12 05 52 377 581 . (29) 8 6
8 06 13 27 376 566 (35) 10,5 7
11 07 42 27 378 58,1 @2 7 6
12 10 33 24 378 519 22) 8 6
14 21 57 04 379 584 (15) 6 6
15 08 25 35 379 584 (10) 6 6
14 33 06 368 562 (35 9 7
15 25 37 379 584 (10) 7 6
19 12 07 37 382 56,1 28) 10 7
30 02 36 34 36,6 58,1 35) 10 1

August
2 09 45 59 380 58,1 (10} 5 6
19 56 26 374 S66  30(33) A 13 ]

M=49

20 28 55 373 566 30037 12-13 7
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2 3 4 5 7
T H=4p
23 30 32 315 56,5 (35) 9 7
4 00 20 00 315 58,1 (33 8 6
10 44 17 313 56,6 (30) 8 7
1319 15 310 570 (28) (] 7
15 42 09 374 572 (35) 8 7
18 12 05 313 565 35) 12 7
19 02 12 375 565 (33) 8 7
23 09 20 315 565 3%) 9 7
23 31 27 315 565 (35) 9 7
6 13 03 33 38,0 58,1 (12) 8 6
21 31 37 358 578 (50) 10 7
7 05 17 40 312 566 (52) 10 7
07 31 06 380 58,1 @5 7 6
8 08 17 33 315 56,6 (33) 9 7
21 58 28 37,1 56,4 (40) 11 7
9 02 31 20 374 578 (28) 9 6
.06 05 36 374 56,7 (30) 9 7.
211011 312 566 (28) 8 7
1 06 49 01 38,3 562 (38) 10 6
09 35 07 382 556 40) 9 3
13 10 35 31 372 566 @5) 8 7
15 11 00 28 378 51,7 (23) 8 6
18 12 43 19 37,0 57,0 22) ] 7
23 35 00 368 572 35 9 7
19 01 47 38 38,1 58,6 (16) 6 5
20 01 27 56 38,7 55,1 22) 12 3
21 07 43 13 318 57,6 (40) 9 6
2 10 59 33 . 380 57,7 (25) 7 6
ry 07 1739 313 58,1 (40) 9 6
17 13 02 368 563 (38) -9 7
28 17 45 01 376 56,2 (40) 10 7
29 10 09 45 37,6 57,6 33) 8 6
10 49 23 375 578 (30) 8 6
3 08 15 12 383 573 (38) 10 6
September
2 . 05 45 37 38,0 58,1 (10) 4 6
3 04 10 13 374 578 (28) s 6
4 09 30 53 376 582 (28) 8 6
11 17 36 319 578 25 7 6
12 38 36 372 518 (30) 8 7
7 11 32 33 36,2 57,3 (33) 8 7
8 14 28 41 38,1 572 48) 11 6
10 20 57 54 376 38,1 (28) 8 6
12 02 48 13 8,15 57,20 (50) 11 6
12 27 43 378 558 (30) 10 7
{3 02 57 19 82 572 (30) 8 6
15 20 28 41 37,1 543 (40) 10 3
17 04 06 03 36,5 s1,1 38 (45) 12 7
- i M=48
10.35 36 380 58,1 15) 4 6
14 29 29 38,1 57,1 (40) 10 6
18 000526 380 s81 (10)’ 4 6
09 39 47 3715 580 22) 7 6
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1 2 3 4 5 7 8
19 00 21 46 374 513 (30). 8 7
20 11 00 34 378 582 (18) 6 6

13 29 43 38,7 556 33) 1 6
21 07 30 30 374 54,7 48) 10 3
20 03 19 365 565 33) 9 7
2 10 28 33 319 557 38) 9 3
25 10 24 12 376 584 (30) 8 6
27 10 48 18 378 582 25) 8 6
28 07 18 24 31,7 578 ?2) 7 6§
08 16 23 380 569 (30) 9 6
30 02 47 02 374 S74 @30 i0 7
07 32 29 378 58,1 23) 7 6
- October

4 19 42 56 37,3 56,5 (49) 10 7

s 01 04 41 378 564 (40) 9 7

7 11 30 09 38,0 58,1 10) 6 6

8 020145 37,6 58,2 (35) 9 6

02 04 57 37,6 584 (30) 10 6

13 08 53 373 56,3 (40) 9 7

12 07 41 37 39,1 575 39 10 5
32 59 46 398 54,1 QD 1 3

15 16 18 09 374 572 (30) 9 7
20 42 31 378 56,3 30) 9 7

16 07 28 12 37,7 579 (40) 8 6
11 28 17 38,0 57,6 25 7 6

11 32 03 38,0 57,6 30 s 6

22 29 36 35,5 594 (40) 10 7

13 12 25 45 38,0 58,1 s) 4 6
18 03 41 38,0 57,0 (30) 9 3

- 19 00 19 45 373 56,1 33 9-10 1
04 04 07 3713 56,0 (33) 9-10 ]

15 28 03 38,3 573 (33) 10 6

_ 20 15 20 35 379 580 - (10 9 6
19 22 50 39,2 549 (40) 9 3

2 02 19 16 38,0 56,4 33) 8 6
04 02 59 38,0 58,1 (18) 4 6

23 07 50 25 317 519 3% s 6
' 11 39 49 37,6 572 395) 10 7

26 09 00 09 38,0 56,2 (50) 10-11 7

27 09°54 26 38,0 58,1 1s) 7 6

10 41 16 38,0 58,1 15) 5 6

29 09 36 44 37,6 584 (35) 8 6
November

1 17 51 27 38,0 56,3 (30) 8 6-7

3 23 54 56 36,1 528 (39) 10 7

4 1217 19 38,0 58,1 12) 4 6

5 14 31 33 71 578 (33) 8 7

15 55 20 378 582 0) 6 6

6 22 06 57 38,0 576 28) 8 6
11 12 27 53 37,8 579 (30) 8 6
12 19 22 59 3178 51,7 40) 9 6
13 10 34 32 38,0 58,1 12) 6 6

13 14 22 374 512 40) 9 1
14 09 26 52 368 56,3 33 s 7
53
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1 2 3 4 5 .6 7 : 8

23 08 00 S5 3718 564 (3%, B 10 ']
08 23 34 380 58,1 (18) s 6

10 57 43 3718 5712 (38) 9 P

24 14 54 39 368 573 (40) 9 M
26 07 52 12 372 515 (38) 9 7
27 13 25 51 310 559 9) 10 7
20 34 46 37, 584 (10) ? 6

3 | 07 40 35 . 379 ' 579 ) (_39) 3 6
29 08 05 55 37,7 580 © (300 " ! 8 6
‘14 07 22 383 570 (40) 9 6

30 09 05 26 83 56,3 (40) 9 6

December

1 22 26 0S 380 S8, (10) s 6
2327 43 380 58,1 12) 6 6

23 49 30 380  S8,1 18) 7 6

14 07 28 35 376 S84 (30) 8 6
15 06 07 45 3717 584 (30) [ 6
17 10 53 35 31,7 515 (30) s 6
19 11 01 31 380 S8, (18) 6 6
20 19 22 50 392 549 (40) B 9 3
24 19 15 57 316 559 @s) B 11 7
26 08 09 18 381 566 (40) 9 6
08 27 11 382 559 (35) 9 3

08 38 52 379 580 (20) 6 6

09 42 00 376 582 (35) 9 6

27 07 29 36 379 580 5) 7 6
28 17 30 32 381 57,1 (25) 8 6
29 05 29 28 356 57,7 (40) 9 7
30 00 21 23 373 515 (33) 9 7
31 07 39 51 378 53,7 (32) 10" 1
18 03 57 380 58,1 (18) [; 6
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EARTHQUAKES IN CENTRAL ASIA AND KAZAKHSTAN

V. I. Ulomov, R. L. Fadina, A. P. Katok, Ye. T. Astaf'yeva, L. M. Matasova,
D. A. Latypov, V. K. Iodko, T. A. Kinyapina, K. D. Dzhanuzakov,

Z. S. Belen'kaya, A. V. Zav'yalova, A. A. Kon'kov, A. F. Krasnova,

Kh. M. Mirzobayev, N. T. Nizamov, A. B. Ospanov, A. Kh. Khodzhiyev,

T. N. Shakirzhanova, V. N. Yakovlev

In 1973 earthquakes .in-Central Asia were recorded by 54 permanent seismo-
logical stations, i.e., by 4 more than in 1972. The Institute of Geology
of the Kirgiz SSR Academy of Sciences opened three new temporary stations:
Sufi-Kurgan, Kirovka and Manas--the Institute of Earthquakeproof Construc-
tion and Seismology of the Tadzhik SSR Academy of Sciences--a temporary
station at Ragun, and after a break of a year again put into operation
temporary stations at Ak-Kuyli and Bogizagon. The Kalaydasht station was
not in operation in 1973, Data from temporary field stations located in
Kirgiziya, in Dushanbinsko-Garmskiy Rayon at the Tashkent Geodynamic
Testing Ground and more distant permanent stations (Kizyl-Arvat, Sverdlovsk,
Semipalatinsk) were alsc drawn in, including that from foreign ones (Kvetta,
Kabul, Varsak, Mangla, Lahor).

The methodology for determining the coordinates of the hypocenters of the
earthquakes remained similar to that of the preceding years.

Special Characteristics of Seismicity in Central Asia

In 1973 on the territory of Central Asia, the epicentral location was deter-
mined for 1,527 earthquakes with K> 9, and of them, 785 with focal points
in the earth's crust and 742 deep Pamir-Hindukushi earthquakes.

The earthquakes were distributed in the following manner with respect to the
energy classes:

K 9 10 11 12 13 14
Number of earthquakes:
with focal points in earth's crust 451 232 72 24 5 1
deep Pamir-Hindushki 308 305 88 30 10 1
55
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Map of the Epicenters of Earthquakes in Central Asia With K=9

Figure 2.

For designations see Figure 1.
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The number of earthquakes in 1973 is considerably less than in 1971 and 1972.
This is mainly related to the smaller number of crust earthquakes with K=
=9-10. The number of earthquakes with K> 12 remained at the 1972 level.

In 1973, however, only two earthquakes with K=14 were recorded, while in
1972 seven earthquakes with K=14 and three with K=15 were recorded.

Figures 1 and 2 show maps of the eplcenters of earthquakes with K= 10 and
K=9 respectively.

Attention is drawn by the relatively high accuracy of determining the
coordinates of the epicenters .of earthquakes in the Dushanbinsko-Garmsk
region, in the Fergana valley and in the region of Lake Issyk-Kul', which
is connected with the more dense network of stations in these regions and
the presence of local travel time curves. On the rest of the territory, as
compared with the preceding years, the accuracy of determining the coordi-
nates of the epicenters also increased, which was caused by the more effi-
cient work of the network of seismological stationms.

Table 1 shows the distribution of earthquakes for the regions [1].

An analysis of the seismicity was made for four major tectonically quasi-
uniform seismoactive zones: Northemn, Central, Southern Tian Shan and
Pamir-Hindukush, which combine smaller regions, into which the territory
of Central Asia was formerly broken up [1] (Fig. 3). The latter region
was regarded separately with respect to crustal and subcrustal earthquakes.

Included in zone I, conditionally called Northern Tian Shan, are the regions:
Northern Tian Shan proper (No 7) and the Dzhungarskiy Alatau system (No 13),
adjoining it on the north and west, the sands of Sary-Ishikotrau (No 14),
Taukum (No 15), Muyunkum (No 18), the Iliyskiye Mountains (No 16), Karatau

B Range (No 19) and the Betpak-Dala Desert (No 17).

In zone IT, i.e., Central Tian Shan, are: Central Tian Shan (No 6), the
Fergana Valley (No 8), the Chatkal'skiyye Range system (No 9), the region
near Tashkent (No 10) and the regions, adjacent to them of western
Uzbekistan and the Kyzl Kum sands (No 20), Kara Kum (No 22) and the Nuratau
Range (No 21).

In zone III--Southern Tian Shan: Southern Tian Shan- (No 5), the Tadzhik
depression (No 4) and the Baysuntau Mountains (No 23).

In zone IV--the Pamiro-Hindukush regions: Hindukush (No 1), Southern
Pamir (No 2), Northern Pamir (No 3), Western Kun'lun' (No 11) and the
Takla-Makan Desert (No 12). As has already been mentioned, this zone we

examined twice: separately for the crustal and subcrustal focal points of
the earthquakes.
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Table 1. Distribution of Earthquakes by Regions

»r Uueno semnerpacemnii( 5§ N Uycno semnerpacesnd 2)
pako- - pafio-
L oh) Beex (3 cK>12 wg1) | Beex (3 ck>11
1 98/s30*  3/30° 11 32/5* 3
2 128/20s*  4/11* 12 18 3
3 2122 8 13 13 -
4 17 - 15 3 -
5 136 5 16 1 -
- 6 36 4 18 6 -
7 21 - 20 1 -
8 41 - 21 1 -
9 10 - 22 4 -
10 s - 23 1 -
(l;)‘ Yuc. — YHC/IO KOPOBhIX —ray6 P
[

Key:

. Number of region
Number of earthquakes
Total

Numerator--number of crustal, denominator--of deep earthquakes

W N
PN

In accordance with this division, the earthquakes in 1973 are distributed
by regions and classes in the following way:

K 9 10 11 12 13 14
Number of zone:

1 31 8 1 1 - -

2 70 22 7 2 1 -

3 96 38 15 5 - -

4 252 164 49 16 4 1
Deep earthquakes 308 305 88 30 10 1

Figure 4 shows the graphs that illustrate the change in the total seismic
energy by years during the period from 1962 to 1973 by individual regionms
and by all the regions for crustal earthquakes. In examining the graph '
the cyclical nature in release of energy with a two-year period can be very
clearly seen. The exception is only in 1970 and 1971, when a reduction in
the level of energy released was observed. After that this cyclical nature
is restored. The amplitude of the fluctuation is in the order of approxi-
mately one, and changes within a range of the 14-15th energy classes.

The largest proportion of all the seismic energy is usually released in
Pamir, which is evidenced by the graph for this region, which repeats that
described above with a very small shift downward along the vertical axis.

Some difference is observed only in 1970, when a large amount of the energy
was released not in Pamir, but in Central Tian Shan.
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Figure 3. Map of the Seismic Regions of Central Asia
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Figure 4., Graphs of the Total Seismic Energy

1--Northern Tian-Shan; 2--Central Tian-Shan; 3--Southern Tian-Shan;
4--Pamiro-Hindukush (earth's crust); 5--Pamiro-Hindukush (subcrustal);
6--total curve for crustal earthquakes

Southern Tian Shan is in general in second place with respect to seismic
energy released. In 1971 only did it move into first place. Here too

the cyclical nature mentioned above is mainly retained. In 1973 in this
region, just as in Pamir, the drop in the level of seismic energy released
was noticeable. The maximums on the graph for this region are similar to
the first two, and the minimums are lower by 1-1.5 orders of magnitude.

The graph for Central Tian Shan lies considerably lower. Here there is no
longer the cyclical nature that we observed. The maximums of seismic energy
released are noted in 1962, 1967 and 1970.
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Table 2. Macroseismic Data on the Earthquake on 3 January

No, in Location A, km No, in Location 4, km
order v ‘ ... .order
4-5 points 3 points
1 Russkoye Selo 160 . 11 Yaypan 170
2 Leninskoye 215 - 12 Tuleyken - 180
3 Kara-Kul'dzha 230 13 Kara-su 200
4 points 2-3 points
4 Karavan 140 14 Tashkent 325
5 Fergana 145
- 6 Osh 180 Not noted
7 Andizhan 195
"15 Dzhovid 70
3-4 points 16 Vanch 80
8 Kuygan-Yar 200 17 Dashton 95
9 Sernyy rudnik 220 18 Kulyab 210
10 Bekabad 225 19 Leninabad 225
v . .20, . Mayli-say 250

The graph for Northern Tian Shan also makes no note of the periodicity.
The maximums were observed in 1962, 1967, 1971, and in the rest of the
years there was a relatively even variation.

In Central and Northern Tian Shan the interval between the maximums for the
release of seismic energy is 3-5 years, which was apparently caused by the
greater consolidation of the substance of the earth's crust in these regions
as compared with the Pamir-Alay region [2].

It should be noted that, as usual, the seismicity of the zones enumerated
is reduced to the north and west, i.e., in the direction of the Central
Kazakhstan shield and the Turanskiy platform.

The graph of the seismic energy released in the zone of the deep Pamir-
Hindukush earthquakes may be subdivided into two sections, which differ
sharply from each other. In the first of them (1962~1967) a considerable
maximum is noted in 1965. 1In the other years the graph repeats in a
similar way for all the crustal earthquakes, but is located approximately
one order below it.

The highest seismicity due to a crustal earthquake is observed in Pamir
(zone 1V), where in 1973 the amount of seismic energy released was the
greatest as compared with the other regions. It is less, however, than

in 1972, by an order of approximately one. The major crustal earthquake

in 1973 with K=14 occurred in this zone on the southwestern slopes of the
Alay Range on 3 January at 14:31 (No 1). The repeat jolt with K=12 followed
a half hour after the main one (No 2).
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Figure 5. Macroseismic Data on the Earthquake on 3 January. Drawn Up by
V. K. Iodko and A. F. Krasnova '

For conventional designations see Figure 6.

The first earthquake with the greatest intensity of 4-5 points was felt at
population centers in Russkoye Selo, Leninskoye and Kara-Kul'dzha, 150-
215 kilometers away from the epicentral area (Fig. 5).

Table 2 shows the list of locations at which this earthquake was felt, with
an indication of the epicentral distance and intensity.

A second earthquake (aftershock) was felt at Andizhan, 190 kilometers away,
with an intensity of 2 points. By the end of 1973 one more earthquake with
K=12 (No 51) had been recorded here, and about 20 weaker repeated jolts.

On 2 April at 02:43 (No 21), on the boundary of the Soviet Union and
Afghanistan, south of Kulyab, an earthquake occurred with K=13. It was
accompanied by a series of aftershocks, some of which were felt with an
intensity up to 5 points. The epicentral 6-point zone had an area of about
400 square kilometers. Many huildings within its range were damaged. A
description of the consequences of this earthquake is the subject of a
separate article in this collection.

The aftershock of this earthquake with X=11 was felt in the village imeni
Vose, 40 kilometers away, with an intensity of 3-4 points. Two earthquakes
were recorded south of them with K=12 (Nos 6, 12) and two with K=11, which
preceded the earthquake on 2 April. The earthquake on 8 February at 01:08
(No 12) was felt in the settlement of Kyaylsu (7 km) and in the Komsomol
section (10 km) with an intensity of 3-4.points, at Gissar (17 km), Parkhar

(23 km) and imeni Vose (65 km)--3 points, and at Moskovskoye (45 km)--
2-3 points,
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Figure 6. Diagram of the Isoseismal Lines of the Psta-Mazar Earthquake
on 8 March. Drawn Up by A. A. Kon'kov and T. Nizamov

l--epicenter according to instrument data; 2--epicenter according to macro-
seismic data; 3--isoseismal lines; 4--intensity

- The first of the earthquakes with K=11, on 12 Fehruary at 00:19, with the
greatest intensity of 4~5 points, was felt at the village of Dagan (8 km),
4 points--noted at Sary-Chashme (10 km) and Sang-Chien (45 km). The temblors
reached 3 points at the population centers of Bagarak (5 km), Zar-Goron
(13 km), Kayragach (14 km), Ak~Mazar (15 km), Chagan-miona(l7 km), Lilikutal
(20 ‘km), Kulyab (25 km), Tu-Tu (35 km).
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- The second earthquake occurred on 8 March
(Fig. 6,  Table 3).

at 18:40, southeast of Kulyab

Table 3. Macroseismic Data on the Earthquake on 8 March
No, in Location 4, km' No, in Location 4, km
order . .order
6 points
1 Psta-Mazar 2 33 Kulyab 23
2 Odinaboi 3 34 Tudakalish 24
3 Galakhirman 5 35 Fayzabad 31
. 36 Karaaryk 33
>-6 points 37 Ser'yezi-Bolo 35
5 Pravda Kolkhoz Farm 5 3-4 points
6 Bagarak 11 P
5 points 38 Ibrat 18
39 Bakh 20
7 Dzhilga 5 40 Lagmon 22
8 Novyy Bagarak 8 41 Imomali 22
9 Chagan-Poen 13 42 Farm No 1 22
4-5 points 43 Mumirak 22
44 Ak-Mazar 22
10 Mishkaron 2 45 Kurbanshent 24
11 Chordara - 7 46 Shuroabad 24
12 Kayragach 13 47 Khloppunkt 26
13 Chagan-miena 14 48 Guliston 26
14 Pravda district 15 49 Khodzhagal'ton 26
15 Ak-Mazar 16 50 Dashtiglo 27
16 Sol'zavod No 1 17 51 Kolkhoz imeni Lenin 27
17 Imeni Vose 19 "5la Krupskoy District 27
18 Komsomolabad 19 52 Ziraki 30
4 points 53 Sel'bur 30
54 Safedou 30
19 Murgabi 3 55 Tu-Tu 31
20 Zakirabad 13 56 Razvilka-Olimtay 32
21 Dagana 13 57 Pushion-bolo 38
22 Tugul 15 58 Toka~Tepa 39
23 Khoetinav 15 59 Ortaboz 39
24 Chubek I 15
25 Devdor 15 0 Kk Bk;')oints 18
26 Chubek II 15 6 ooV 2
27 Sarkhialom 16 61 Sadvinsovkhoz
p 62 Tebolyay 23
28 Zarbdor 19 63 Tu-To 23
29 Kolkhoz imeni Zhdanov 20 -
64 Otchanor 23
30 Sol'zavod No 2 21 65 Druzhba Kolkh
‘ ruzhba Kolkhoz,
31 Druzhba Kolkhoz 22. N ;
3 Bagikhabib 23 Gulobad District 23
66 Choktemur 28
64
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Table 3 (cont'd)

No, in Location A, km No, in Location km
- order ' C " ' ..order . '
3 points Not noted
67 Sovkhoz imeni 106 Kolkhoz imeni Pravda 24
Turdyyeva 28 107 Aria-Tugul'dy 24
68 Aral ‘ 29 108 Bashkapa District 24
69 Khul'bek (lower) 29 . 109 Sayat 27
70 Sharybarbar 30 110 Shar-shar 28
71 Khul'bek (upper) 30 111 Archa 33
72 Gurdara 33 112 Dzharayly I 33
73 Kolkhoz imeni Kirov 33 113 Samanchi 34
74 Chashmadushon 34 114 Dzharayly II 34
75 Langar-Kalon 34 115 Iol 34
76 Sang-Chien 35 116 Khirmandzhou 36
77 Kipchak 36 117 Novabad 36
78 Tanapchi 38 118 Chukurek 38
79 Samanchi-poen 38 119 Kalaypushtak I 38
80 Olimtay 39 120 Kalaypushtak II 38
81 Sovetskiy 42 121 Kul' 42
82 Kuduk 43 122 Anvarabad 42
83 Kuybul'yen 46 123 Bagtai 42
84 Khanabad 46 124 Matros 43
. 125 Ovnova 46
- 2-3 points 126 Parkhar II 46
85 First Division of 127 - Shaftolyubog 46
Sadvinsovkhoz 22 128 Dashtidzhum 48
86 Kaduchi 25 129 Komsomol District 49
87 Zardolyubag 28 130 Dzhartepe 52
88 Sayat 29 131 Komsomol 52
89 Uchkun 31 132 Kyzylsu 56
90 Chol-Sartis 31 133 Chil'ga 59
91 Taskala 31 134 Khalkayer 59
92 40 Let Tadzhikistan 135 Dangara 60
District ' 32 136 Gargara 61
93 Pushion-poen 33 137 Duachashma 64
94 Bacha-Mazar 34 138. Daganinomak 65
95 Pushion-miyena 36 139 Kangurt 67
96 Karim-berdy 37
97 Davlyatabad 38
B 98 Dakhana 38
99 Debaland 39
100 Sary-Maydon 42
101 Shagon 42
102 Kyzyl-Pakhtachi 44
103 Parkhar I 44
104 Muminabad 47
105 Vodazabor Yakshu R. 47
- 65
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Figure 7. Macroseismic Data on the Earthquake on 12 October. Drawn up by
T. A. Kinyapina, Kh. M. Mirzobayev

For Conventional Designations see Figure 6.

Within the limits of the epicentral 6-point zone the inhabitants were
awakened from the strong vibrations, and fled from their homes in terror.

A rumbling was heard. Objects standing on shelves fell. Most of the

"type A" structures sustained first-degree damage, and the others-—second
degree, and the adobe partitions and old, dilapidated structures--third and
fourth degree damage. )

Some "type B" buildings also sustained first degree damage. The depth of
the focus, determined according to the areas of the isoseismal lines, was
10~12 kilometers. Using the regional values of the coefficients (b=144,
V=3,9, c=3.4) according to N. V. Shevalin’s formula, the depth was 9-

13 kilometers. A small group of earthquakes, the strongest of which has
an energy class of K=12 (No 13), lecalizés the boundary of this zone with
Southern Tian Shan at the extreme southwest.

On 10 June at 16:08, east of the epicenters of the earthquakes on 3 January
in the northeastern spurs of the Kun'lunya, another earthquake occurred with
K=13 (No 37). ‘It was preceded by an earthquake at 02:15 with K=12 (No 35)
north of it. At the end of 1972 there were two class-12 earthquakes here
and a series of 10 weaker jolts.
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The epicenter of the next earthquake, with K=13, which occurred on 27 June
at 13:11 (No 41),. was located still further to the east of the epicenter
of the earthquake on 10 June, on the territory of China, in the Takla-
Makan Desert. South of it, on 17 May at 11:06 an earthquake was recorded
with K=12 (No 33) and several weaker jolts. At the beginning of 1972 in
this same region a group of earthquakes was registered, the strongest of
which had K=14,

Southwest of them, on the southern spurs of the Kokshaal-Tau Range, an

even larger group of earthquakes was recorded, four of which have an energy
class of K=12 (Nos 10, 31, 67, "1). Two of them (Nos 10, 67) were located
in Southern Tian Shan, but they also, apparently, can be included in this
group.

On 12 October at 02:54, an earthquake with K=13 was registered (No 60),
which occurred in the zone of the Guntsko-Alichurskiy (Southern Pamir)
fault (Fig. 7, Table 4). It displayed a magnitude of 7 points in' the
villages of Mun and Debasta, located in the Gunt River valley, 25-35 km
northeast of the city of Khoroga. Due to the uneven distribution of the
population centers in the locality, it proved impossible to draw up a map
of the isoseismal lines. At the 7-point centers, the earthquake was
accompanied by a strong rumble,. similar to the sound of an explosion.
Sharp vertical tossing vibrations were felt. The people fled from their
quarters in fear. The earthquake was accompanied by the roar of land-
slides and the crumbling of mountain slopes. Transport traffic was
brought to a halt. The cloud of dust was dispersed only 30-45 minutes
later. As the result of the earthquake, in the villages of Mun and
Debasta the walls of one-story apartment houses of the "A" type, made of
rubble or rounded stone suffered severe damage from numerous and often
random ramified cracks. Some cracks, continuing downward, also cut the
foundations of the houses, as a rule made from quarrystone using cement
mortar. The cracks in the walls nearithe window apertures were X-shaped,
and in the corner junctures--vertical, with the opening upward as much

as 2-3 cm. In the clay roofs of the houses, on top, open cracks appeared,
duplicating the direction and number of main supporting ceiling beams.

In wooden houses of the Finnish type the chimneys were destroyed at the top.
Inside the quarters, the brick ovens came away from the walls.

The soil conditions in the villages of Mun and Debast are identical, and
are represented by coarse gravel, and boulder clay with sandy loam filler,
forming a slightly sloping terracelike surface.

At population centers with a 6-point temblor, a strong underground rumble
resembling an explosion was also heard. The walls of the dwellings (of
type "A"Jwere damaged by frequent diagonal, finely .ramified cracks. Under

the ceiling beams and in the corner junctures of the walls the cracks went
in a vertical direction and feathering cracks went off from them. Cracks
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running in a horizontal direction were encountered. In the village of
Vodzh, detachment of the end.wall from the ceiling was noted, with the
slope of the wall toward the northwest. General, more intensive damage
was observed in the walls of houses with heavy earthen ceilings than of
houses with lightweight ceilings.
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Figure 8. Macroseismic Data on the Earthquake on 17 October. Drawn Up by
T. A. Kinyapina, A. A, Kon'kov, A. F. Krasnova

- For conventional designations see Fig. 6.

On the boundary of Northern Pamir and Southern Tian Shan, in the Garma
region, a large group of earthquakes was recorded, six of which had K=12
{Nos 9, 27, 30, 52, 53, 65). One of them (No 27), which occurred on

21 April at 04:29, was felt at Garma (18 km) with an intensity of 4 points,
in Tashkent (283 km)--3 points and in Dushanbe (140 km)--2 points. There i
is macroseismic information on one more earthquake with K=11 that occurred -

on 17 July at 08:46. 1In the village of Sary-Chashma (7 km), the temblors

reached 5 points, at Kulyabe (20 km)--4-5 points, and at Shuroabad (16 km)

--3-4 points. . ’
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Table 4. Macroseismic Data on the Earthquake on 12 October
No, in Location 4 , km No, in Location A, ko
order - .. .- .. -..order . - : : :
7 points 4 points
1 Debasta 10 31 Sokhgarv 25
2 Mun : 10 32 Chartym 30
6 points 33 Patkhur 35
34 Shod 40
3 Vodzh 10 35 Radzhist 40
4 Khuf 15 36 Tavdem 45
s 37 Medenshar 45
5-6 points 38 ‘Lyakhsh 75
5 Dem'yano (Demiona) 10 39 Kulyab 180
6 Sindzh 10 40 Nurek 250
7 Shtam 15 .
8 Begzbok 15 3-4 points
9 Rivak 20 41  Anderob 70
10 Badzhuv 20 42 Urgut 425
5 points 43 Samarkand 470
11 Tang 20 3 polnts
12 Vir 20 44 Dzhilandy 70
13 Badzhu-Pasdiv 20 45 Tol 145
14 Savnob 80 46 Moskovskiy 195
15 Vravz 80 47 Dushanbe 270
16 Rokharv 115 48 Tashkent 420
17 Kalay~Khumb 120 .
2-3 points
4=5 points 49 Pyandzh 275
18 Barsen' 20 50 Leninabad 330
19 Suchan 30
20 Yemdzh 30 Not noted
21 Pastkhuf 35 51 Darautkurgan 195
22 Rushan 35 52 Sary-Tash 245
23 Khorog 40
24 Porshnev 40
25 Pish 55
26 Nishusp 60
27 Khas-Khorog 65
28 Vogz- 85
29 Dashtidzhum 140
30 Muminabad 160
69
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_Table 5. Macroseismic Data on the Earthquake on 17 October . .

A, km No, in

No, in Location Location A, km
order . ..order
4-5 points 3 points
1 Shagon - 175 27 * Muminabad 200
2 Imeni Vose 190 28 Kalininabad 235
3 Kulyab 192 . 29 Yavan 265
4 Vanch 210 30 Chuyan—-Garon 290
. : 31 Dushanbe 300
o 4 points 32 Regar 330
5 Khorog 123 33 Nau 430
6 Bakh 155 ° 34 Pendzhikent 440
7 Bagarak 165 35 Sufikurgan 442
8 Rushan 170 36 Kokand 445
9 Kyzylsu 177 37 Buston 465
10 Dashtidzhum 186 38 Zarbdor 466
11 Kalay-Khumb 220 . 39 Dzhizak - 480
12 ' Rokharv 223 40 Khalkabad 485
13 Nizhniy Pyandzh 230 41 Gallyaral 490
14 Nurek 255 42 Tashkent 550
15 Fergana 435
16 Kitab 460 Not noted
. 43 Shaartuz 265
3-4 points 44 Termez 295
17 Dagana 165 45 Denau 335
18 Khirmandzhou 170 46 Karki 525
19 Moskovskiy 175
20 Gissar 180
21 Parkhar 180
22 Pyandzh 190
23 Leninabad 435
24 Urgut 460
25 Andizhan 490
26 Samarkand 495
Table 6. Macroseismic Data on the Earthquake on 26 March
No, in Location . - A, km. No, in ... ... Location 4., km
order order ’ '
4 points 5 Andizhan 265
1 Tuzbel’ 215 6 Namangan 15
2 Russkoye Selo 240 / Karavan 360
el 8 Terek~say 385
- 3 points : 2-3 points
3 Osh 225 9 Dushanbe 420
4  TFergamna = 10 " . Tashkent . 480
70
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In Southern Tian Shan in 1973 the seismic energy released was lower by
approximately 1.5 orders of magnitude than in Pamir. As can be seen from
the graph of the total energy and the maps of the epicenters, this is the
lowest level for all the years, which was observed only in 1963. A large
number of the epicenters gravitate toward the boundary with the preceding
zone. This is true of the earthquakes in this zone with K=12 (Nos 30, 67,
10, 63). The first of them is incduded in the above-mentioned group of

six earthquakes, the second and third are included in the chain of four
earthquakes with K=12, with the latter region having activated considerably
as compared with 1972, when only one earthquake with K=12 was recorded here.
The following earthquake bounds on the north the chain of epicenters
extended almost along the meridian. in the region of the Kokshaal-Tau Range.
This focus was more active in 1972, when one earthquake with K=14 was
recorded here, and two with K=12.

The next zone, Central Tian Shan, is in second place with respect to the
total seismic energy released in 1973. As compared with 1972, this zone
was considerably activated, and reached the average level characteristic
of it of seismic energy emission. The amount of seismic energy released
here, however, is lower by one order of magnitude than in the highest
seismic Pamir. In this zone one earthquake with K=13 and two with K=12
were registered. All of them were located in the eastern, more seismic
mountain part of this zone. The western, lower part, however, is weakly
seismic. Notice should be made of the group of two strong (Nos 11, 15)
and several dozen weaker jolts in the central part of the Fergana Range.
The strongest of them occurred on 6 February at 20:37 (K=12) and on

18 February at 21:39 (K=13).

The shocks produced by the first of them in the village of Konduk, 60 km
away, reached 6 points. It was felt in the settlement of Gul'cha, 90 km
away, but in the village of Kara-Kul'dzha (60 km) it was not felt. The
second earthquake, 225 km away, in Andizhan, was estimated at 3-4 points,
but in Naryn (175 km) it was not noticed.

Several dozen earthquakes of lower enmergy classes were registered in the
mountain ranges surrounding the Fergana Valley.

In 1973, just as in the preceding year, Northern Tian Shan was the least
seismic, where the amount of energy released was the lowest in all the years
of observations. In this region there were only two earthquakes with K=12,
and the total number of them scarcely reached 40. Seismic energy was
released here lower by two orders of magnitude than in neighboring Central
Tian Shan. A large number of the earthquakes in this zone were concentrated
in the northeastern part of the Kirgiz Range. The strongest of them

(K=12) was recorded on 1 ‘September at 12:32 (No 49). Along with the earth-
quake on 14 April at 19:49, which occurred in the central part of the
Terskey-Alatau Range (K=12), and two dozen weaker jolts, it may serve as

an indicator of the level of seismicity in the mountain vicinity of Lake
Issyk-Kul'. As compared with 1972, the number of earthquakes here was
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considerably less. This, apparently, indicates the further stabilization
in the level of seismicity in this region since the Sarykamysh earthquake
in 1970. .

The zone of deep Pamir-Hindukush earthquakes extends in a narrow, but very
dense chain from the southwest to the northeast, along the northern spurs
of Hindukush, turning at the ends and taking on an S-shape. In 1973, in
both the earth's crust and below its base, the amount of seismic energy
released was approximately identical. There was one earthquake with K=14
under the crust, just as in Southern Tian Shan. As for earthquakes of
weaker energy classes, for each of them the number of earthquakes under
the crust was approximately double that in Southern Tian Shan. The excep-
tion is constituted only by earthquakes with K=9, which are not repre-
seutative throughout the territory of Central Asia [3].

The strongest earthquake here was on 17 October at 03:16 (No 61) with
K=14, which occurred in-the central part of Hindukush (Fig. 8, Table 5)

in a region of a turn in the area of the focal points of these earthquakes
toward the west. It caused 4-5-point vibrations in Shagon (175 km), Imeni
Vose (190 km), Kulyab (192 km) and Vancha (210 km).

During 1973, in essentially this same area, 20 more strong earthquakes

were registered (Nos 14, 16, 17, 23-25, 34, 36, 40, 42, 43, 46-48, 50,
54-56, 59, 62), among which 4 had K=13. Information on their perceptibility
is not available to us. Adjoining them on the west is a more dispersed
group of epicenters of earthquakes, among which two had K=13 and seven--
K=12.

From the northeast of the earthquake on 17 October the epicenters extended
along the northern slopes of Hindukush. Among them were 2 with K=13, 6 with
K=12 and a series of 300 weaker jolts. They were very densely located up °
to the Rushan Range, where they are completed with an earthquake on -

25 April at 03:16 (No 28). It was felt with the greatest intensity, equal
to 3-4 points, at Garma (205 km), Kulyab (210 km), Kaynar and Kaduch

(220 km); at Horog (65 km), Sadvinsovkhoz (215 km), Obigarm (230 km) and
Kyzylsu (250 km)--3 points.

Next follow several dozen weak earthquakes, which are completed at the
Sarykol Range by a group of five strong ones (K=12) and several weaker
jolts. Two of them (Nos 19, 20) have an energy class of K=13. The first,
which occurred on 26 March at 07:58, was felt with the greatest intensity
of 4 points in the village of Tuzbel', 215 kilometers away.

Table 6.gives information on the perceptihility in the rest of the popula-
tion centers. .
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Catalog of Earthﬁuakes in Central Asia With K= 9 in 1973

" MOMeHT 303- Koopmmiarst Kmace w
Yucno IMMUCHTPS Tay6uus | Ton- K Maxpoceicuurvec-
o/n qAC, MIH, CEX ) 0. osars HocTH PARO- | e narae
") NI NE us
12 3 4 5 6 7 8 9 10
Key:
1. Number, in order
2. Date
3. Moment of origin, hrs, mins, secs
4. Coordinates of epicenter: ¥ °N
5. Coordinates of epicenter: A °E
6. Focal depth, in km
7. Accuracy class
8. K
9. Number of region
10. Macroseismic data
January
1 05 04 4} 364 na 80 B 9 1
09 27 43 366 71,1 250 B 10 1
23 03 03 364 10 220 B 9 1
2 07 58 44 36,5 704 9 1
‘12 06 30 38,50 69,72 1-2 6 9 3
13 10 27 365 70,1 230 B 9 1
16 25 36 36,5 71,0 100 B 1 1
21 14 3§ 37,2 749 10 2
3 04 32 43 36,6 70,2 220 B 10 1.
08 04 04 39,2 72,0 : B’ 9 3
08 09 24 39,0 71,8 B 9 3
09 12 32 390 718 B 9 3
14 29 58 39,1 1,5 A 10 3
1 14 31 01 39,2 71,8 10 A 14 3 gee text
M=52)
2 15 05 14 39,1 71,8 B 12 3 Anguxan, 2 Sana
16 07 58 390 718 B 10 3
16 42 28 369 7,0 230 B 9 1
17 05 03 39,0 71,8 A 9 3
17 05 05 36,5 7,1 130 B 11 1
17 14 51 39,0 718 b 9 3
20 36 04 39,1 718 A i1 3
22 45 03,0 41,07 73,27 12 a 9 8
. 23 34 15 . 39,2 720 B 9 3
4 0010 51° " '373 69,2 B 9 2:
05 31 09 394 72,1 B 10 3
07 11 48 37,1 72,4 B 9 2
14 00 26 36,7 70,2 210 B 9 1
14 22 37 36,5 70,8 b 10 1
5 00 57 57 40,3 71,9 5 A 9 8
03 11 04 38,8 72,4 B 9 3
03 45 17 37,3 71,7 120 B 9 2
09 31 22 40,1 77,5 b 11 5
’ (M=357)

Al
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1 2 3 4 5 .6 7. 8 9 10
2010 06 38,70 70,30 10 6 9 3
20 14 42 | 38,70 70,30 10 6 11 3
6 02 42 56 36,7 694 150 B 9 1
13 24 01 398 7714 B 11 H)
18 48 56 36,7 710 150 B 9 1
7 00 28 40 364 708 80 B 9 1
06 03 08 396 716 . B 9 12
8 11 26 53 36,6 70,2 220 B 11 1
12 24 20 372 11,5 160 B 9 2
12 26 05 366 712 80 10 1
14 07 21 364 71,1 80 ) 10 1
8 14 09 51 40,9 809 A 10 12
18 51 46 36,5 71,0 240 B 9 1
9 06 24 16 3713 15 130 B 10 2
07 21 43 39,3 744. 9 i1
13 33 59 36,3 700 180 B 9 1
3 16 17 50 395 739 B 12 11
.17 06 46 399 69,0 5 A 9 5
10 01 23 46 364 71,0 100 B 9 1
11 53 14 39,1 7.9 B 10 3
21 07 45 36,2 709 100 B 11 1
11 00 52 58 44,5 80,6 . A 10 13
02 12 21 36,3 71,0 80 b 10 1
04 04 40 366 70,8 80 B 11 1
06 43 00 369 1706 10 1
12 11 09 04 36,1 70,5 80 B 9 1
11 20 15 387 724 B 9 3
16 19 57 410 725 H) - A 9 8
16 59 30 36,6 706 220 ) 10 1
17 07 29 364 71,1 80 B 10 1
17 35 42 3842 7044 H) 6 11 3
19 48 51,2 43,90 75,80 34 6 9 16
20 22 S3 85 739 160 A 11 2
4 23 39 25 36,1 70,6 120 B 12 1 IywanGe, 2 Ganna
(m=54)
13 16 36 58 84 729 130 - B 9 2
23 18 27 366 710 140 b 10 1
14 06 09 27 36,7 698 220 10 1
20 40.51 36,7 1709 140 B 9 1
1 07 57 41 365 70,1 20 . B 10 1
08 11 03 389 1704 A 10 3.
08 23 56 389 703 A 9 3
1137 20 39,3 72,2 B 9 3
19 47 49 405 769 B 9 5
5 . 232048 366 693 150 B 12 1
16 02 23 54 393 73,0 B 10 3
15 20 25 370 7115 140 9 2
15 26 18 365 71,0 150 B 9 1
16 19 50 362 - 70,9 80 B 9 1
18 08 40 364 704 150 ) 10 1
17 09 23 23 36t 68,9 80 B 9 1
22319 365 1705 200 9 1
18 02.08 26 373 N8 ' B 10 2
09 54 15 375 120 210 B 10 2
18 24 04 361 709 100 ] 9 1
2249 09 373 12,0 210 B 9 2.
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1 2 3 4 5 6 7 -8 9 10
19 01 04 22 364 70,2 160 b 9 1
18 42 59 36,1 1702 80 B 1 1
20 46 01,5 40,05 73,07 . a 10 £
22 4l 46 37 119 100 B 9 2
20 0600 11 372 714 130 10 2
19 30 46 36,7 1702 220 B 10 1
21 03 23 44 39,1 71,2 B 11 3 Jsuprstams, 3 Gan-
: ne
08 22 31 392 712 B 10 3 )
13 41 17 365 710 100 B 10 1
18 32 28 369 706 9 1
22 01 15 25 369 1709 70 B 9 1
02 12 19 370 708 210 B 10 1
04 56 21 ° 373 M7 160 B 9 2
07 59 09 42,1 758 A 9 6
172053 ° 36,7 1708 220 B 9 1
- 23 00 25 02 38,5 734 110 B 9 2
1811 26 36,7 1705 220 B 9 1
24 06 49 42 41,8 726 s A 9 9
07 37 12 435 7119 A 10 7
12 52 50 362 742 10 2
18 17 46 36,3 1706 130 B 9 1
25 02 25 39 41,2 719 10 A 10 8 Adnatyn, 3-4
Ganma
05 05 16 372 1§ 210 B 9 2
09 13 56 382 674 B 9 4
6 12 01 25 36, 700 180 A 12 -1
26 00 35 27 36,7 113 180 B 10 1
05 01 10 40,0 720 B 9 5
06 22 20 396 75,2 B 9 11
1135 19 364 706 200 B 10 1
B 21 13 10,1 40,40 74,15 a 10 ]
27 00 01 46 369 708 B 10 1
08 58 15 373 N9 100 B 11 2
19 44 42 40,2 778 B 9 s
28 03 32 45 39,00 7043 10 6 10 3
07 49 44 365 71,0 150 B 10 1
13 11 00 38,75 70,38 2-3 6 9 3
7 29 04 32 08 363 1733 B 12 2
18 31 14 366 711 B 10 1
30 03 56 28 36,3 708 210 B 10 1
12 42 47 374 71 220 B 9 2
31 06 13 449 41,37 7393 16 a 9 6
07 31 20 39,7 759 B 9 12
09 45 26 41,8 793 A 9 5
15 24 28 37,2 696 B 9 2
16 54 56 372 69,7 B 9 2
22 36 38 371 695 B 9 1
8 22 49 02 37,1 69,5 B 12 1
23 15 46 37,1. 696 B 10 1
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6,‘7

1 3 4 5 8 9 10
February
09 21 46,6 4090 73,00 20 a 9 8
10 37 21 375 71,8 210 B 9 2
12 46 56 36,3 11,0 110 I 10 1
13 52 56 372 1,3 100 b 10 2
18 28 16 37,1 69,5 A 1 1
20 43 55 364 1700 240 B 9 1
22 10 07 370 69,7 B 10 1
22 58 30 37,2 696 A 10 2
23 56 23 36,7 10,9 220 B 9 1
07 53 32 36,2 69,9 100 B 9 1
08 52 51 372 11,5 130 B 10 2
18 35 13 434 672 s A 9 20
u 19 25 58 364 10,5 150 A 10 1
00 22 35 372 115 120 B 9 2
01 59 54 370 10,7 9 1
03 35 28 366 1708 220 B 9 1
15 11 14 426 68,7 20 A 9 10
17 37127 36,3 704 190 B 10 1
21 06 522 40,60 72,47 a 9 8
21 29 32 366 70,2 190 A 10 1
21 33 18 36,5 703 200 9 1
07 13 08 374 698 B 9 2
10 44 25,7 40,50 73,63 a 9 s
10 59 29 36,7 71,1 180 B 9 1
14 45 44 36,4 700 240 A 11 1
16 29 12 365 10,2 190 "9 1
17 34 18 369 71,6 160 A 10 2
9 00 19 59 38,83 70,07 10 6 12 3
17 45 07 36,7 1.1 180 B 10 1
02 36 09 40,1 784 A 9 5 .
02 58 27 364 11,1 100 B 10 1
10 13 24 02 398 17,2 B 12 5
(M=4.3)
17 17 56 364 70,8 240 B 9 .1
11 20 37 432 41,00 74,10 a 12°.. & See text
. M=4,2) .
20 59 30,6 40,90 74,20 2 10 6
21 24 299 40,95 74,20 6 9 6
22 23 09 366 10,7 190 B 9 1
23 18 27 39,23 71,21 35 a 10 3
11 33 17 40,3 704 25 A 10 8
14 05 38 36,7 683 . 10 1
22 38 06 366 677 B i1 1
00 29 22 384 . 734 B 10 2
12 01 08 51 373 692 A 12 2 Mapxap,3 6aun
13 02 28 01 366 6873 B 12 1
06 46 20 41,9 197 A 9 5
07 03 06 363 680 B 9 1
09 22 24 36,8 723 : 10 . 2
20 0549 . 405 792 A .9 12,
02 29 40,2 39,67 6595 10 a "9 22
07 33 15 366 710 150 B 9 1
09 37 46 368 716 270 B 10 1
17 30 40 374 713 90 9 2
21 20 30 427 198 A 9 6
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1 2 3 4 5 6 7 8 9 10
10 00 02 54 313 NS 130 . B 10 2
04 02 49 39,11 70,30 5 ] 1 )
09 03 01 374 719 150 B 10 2
2 21 49 419 722 15 A 9 9
1 02 50 45 36,6 707 20 B 9 1
05 14 59 3825 6933 1-2 2 9 3
07 12 40 375 685 B 10 4
10 57 52 42 76,7 A 9 15
" 14 38 58 364 71,1 100 B 11 1
12 0019 40 3767 6983 10 6 11 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>